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A Straight Line: Chart for:the: Solution of. Spherical .Trianglesy 
Fy E.:Wright. (Washington Acadi: 14... pps: 399-407, ,Oct;,.19, 
1924/)—The straight line cosine ‘chart first proposed by:d?Ocagne, for: the 
solution of the triangle for the spherical. distance between, two. points. 
whoseJatitades arid longitudes ‘ate.known-has recently. been applied. by 
Littlehales ‘to: the. .solution, of ‘the | spherical, triangle required, /by the 
Summer line method of navigation. |The. range of  usefulness.,of | this 
chart is mow ‘extended in the. pteseit paper. to include the solution of,any 
spherical triangle for which anyuthree angles are known... To attaim.this 
result it scales of the d’Ocagne chart, and to 
assign’ to each of ‘the six: identicahiseales ‘definite, angles. of the ‘spherical 
triangle., ‘A straight line is passed; through. points on, the scales) at. the 
sides or:the top and’ bottom’ of: the chart. ; ‘The unknown. angles. are then 
determined by: the intersection’ of :this straight. line | ‘either. with aigiven 
ordinate’ or with a second straight:line!, The accuracy,attainable, bya 
chart (ofthis ‘kind: is commonly» one:to: two-tenths of..a degree. of. arc, 
depending ‘somewhat onthe angles ‘of ‘thespherical, triangle ; may 
amount ‘to a degree or moré! in:an unfavourable: case; -The possibility,is 
also suggested: of constructing a simple trigonometric computer based on 

Substances. K.: Horovitz. (Akad Wiss. Wien, Ber, 132,. 2a. No... 9-10, 
pp. 375-385; connection with: the| more. recent; work .on. the 
growth of crystals! and adsorption,' the necessity: is recognized of following 
what ‘takes placesin the new-formed limiting layer. The. possibility ,of 
doing’ this ‘offers itself:in:the use radio-active gases, which are, known 
to be» im) monomolecular: layers::;« In. this: paper, experiments. are 
desctibed on 'the.adsorption:of) crystal.sunface, which 
appear to make it probable that,.in the main, only those atoms are 
adsorbed of ‘which combination: with’ the) electronegative. constituent 
part Of the lattice is: fugitive, Experiments on polished:piecesiof zinc- 
blende with surfaces parallel :to thé positive and negative,tetrahedra.show 
that: ‘the’ adsorption ‘is dependenton the different. orientations of,,the 
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466. The Measurement of the Lattice Energy of Crystals. W. Wessel... 
(Zeits. f. Physik, 30. 3. pp. 217-224, 1924.)—It is shown that it is possible 
to obtain the lattice efiergy of a salt: from the partial’ pressures: of the 
ions in its vapour; electrostatic measurements of such pressures in 
atomic streams of saturated vapours are to be desired. The saturated 
vapour consists chiefly of molecules, some of which: have been split up 
into ions. There is chemieal equilibrium between the different constituents, 
which depends only: on. theitemperatare. The equilibrium pressures can 
be calculated numerically if the different transformation energies and 
the chemical constants :are:known.; Born and Heisenberg have recently 
calculated a number of data for the latter [Abstract 2178 (1924)}. Con- 
versely it is possible, when one of the partial pressures can be directly 
measured, to calculate one of the transformation energies—for example, 
the lattice energy. The author shows ‘that in the case of binary salts 
the method of calculation is in many cases quite simple, consisting of the 
solution of a system of thermodynamical conditions of equilibrium (law 
of mass action). Tle theorétical values.of the different quantities involved 
are given for common salt. In simple cases all the constants, including 
the heats of fusion and evaporation, can beeliminated by taking measure- 
ments at three different temperatures, and the: lattice energy can. then. 


Acad, Sci:, Proc. 10..-pp. 411-415, Oct., 1924.)--Summarises. the 
results of measurements. of a number of physical properties of single 
crystals of the non-cubic metals Zn, Cd, Bi, Sb, Te,.and Sn, with a few 
measurements on tungsten (cubic system). Zn and Cd have a six-fold 
axis of rotational symmetry ; Bi; Sb and Tea three-fold. axis; .and Sn 
a four-fold axis ; the rotational axis:is taken as the datum line..; Of the 
properties measured the elastic constants: are. the: most .complicated ; 
the other properties have rotational symmetry; so! that the linear com- 
pressibility, thermal expansion and electrical resistance are completely 
determined for all directions if determined parallel and perpendicular to 
the axis. The tables show that the elastic constants vary greatly with 
direction. ©The linearcompressibility of Zn is nearly seven times greater 
parallel to the axis than at right angles, and that.of Te is negative parallel 
to the axis. The deformability is. greatest across the principal cleavage 
or slip plane, except in the case of the effective Young’s modulus of Sn. 
With Cd matters are complicated owing to the existence of two new 
polymorphic forms under pressure. Thermal expansion is in. all cases 
greatest across cleavage or ‘slip planes. Te shows, negative expansion 
along the axis. Electrical: resistance is greatest across the cleayage or 
slip planes, ¢.e; in the direction in which the atoms are most separated, 
Sb is an exception. ‘The effect.of pressure.on resistance:is complicated 
in the.case of Bi, and still moreso with Sb, It appears that the resistance 
is determined by something: more specific. than the mere distance of the 
atoms, wad that details of are involved.) A. 


stad of, Herd: Steel. _.K.. Heindihofer.. (Phys, 
24; pp. 426-488, Oct., 1924)—Using an X-ray spectrometer with 
ionisation chamber’ ‘reflecting. Mo: Ka rays from small 
blocks of ‘steel; ‘spectra were determined. for) 0-80 and, 1-31.%. carbon 
steels, both in coarse and in fine martensitic condition. . abe aapye anes 
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were found sds in the spectiurh earbon-free’ iron, 
one-third as ‘intense ‘and »were: somewhat ‘broader and -slightly shifted. 
Lattice: ‘martensite ——These results: confirm the: previously: «reported 
conclusion that martensite has a ‘body-centred lattice like that ‘of‘a iron, 
but show thatthe lattice:is; contracted: about 0-4:% on ‘side:and:is 
also distorted. This distortion; which: charges the-shape of the lines, 
disappears largely, ‘however, after heating the martensite at 260° 
80 although the! hardness: is ot much: decreased, Nature..of 
martensite._+From' a' comparison of the densities: of the, specithens ;with 


those of a! iton: and: of cementite; it-is concluded: ‘that ‘martensite: is ‘a 


mixture (1) of a solid solution of carbon in iron, the: G:dtems: 

the Fe atoms, and (2) of finely dispersed cementite. The solid solution 
is ‘unstable even at’ room-temperature. Both constituents séem. td ‘con- 
XeRay om: ‘thes: of: Steel: Parti Aa 
Westgren and J. Phragmén. (Iron. and Steel Inst.; J. pp. - 
172; Disc., 173-174,'1924))—-It has been possible to obtain a photogram 
of §-iron in the pure state.» One of the improvements of the method. was 

to increase the length of the -heated*rod to: obtain a more upiform 
temperature at its centre ; the photogram confirms that this phase has 
the same structure as a-iron. Cementite has been examined by means 
of rotation photograms and also :with a new precision camera; which 
enables the lattice dimensions to be exactly détermined. The edges of 
the elementary parallelopiped- are 4- -618 A., A. and 6-737 A. ; axial 
ratio 0-671: 0-753: 1. This With: the: from: Laue -phato- 
grams taken parallel to the three axes. Assuming that the elementary 
parallelopiped contains four molecules of FegC the density is 7- ‘68. The 
value 7-59 is obtained from Levin, and: Dornhecker’s figures, and 7- a4 


from those of Benedick’s; mean*error of K-ray measurement + 0-06. 


Cohenite, a mineral contained ih meteorites, gives a powder photogram 
identical with that of cementite; and is’ thus orthorhombic and not cubic, ‘ 
as previously supposed. The lattice dimensions of austenite increase in 
size with increased carbon content, It is shown that this solid’ solution 
is not formed by substitution of metal atoms by carbon atoms, but is 
an additive product. ‘The carbon atoms are situated in the interstices 
between the metal atoms, 
Kini of Mined Crystals: ‘HOG: Grimm. (Zéits. Blek- 
467-472; Disc.) 472-478, 1924, Paper «read 
before the Deut,’ Bunsen Gesell, Géttingen; 1924. )The: formation of 
mixéd ‘crystals seems to depend ‘upon’ three conditions: The''two 
salts ‘must have! the same’ “type of structure ” and also’the'same space 
lattice } the ionic distances'in thé ‘lattice must be’ similar and not differ, | 


ordinaty temperature; by more’'than ‘chemical analogy (strict 


isomorphism) is required: ‘Thus the author, experimenting in’ con- 
junction with ‘EB; Késtermann,' G. Wagner and Beyersdorfer}/found 
that NaBr«would crystallise’ona fresh cleavage face of PbS (two: com- 


pounds ‘of the type MX) in parallel orientation ‘because ‘the>three 
conditions 


are approximately ‘satisfied; the equality of the ionic distances 
being due to the fact that the differences in the charges; in’ the’sizes;/and 
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inthe’ structures:of the: ions! -happen to balance~one! another,: although 
the ionic charges and the sizes of'the'respective ions'differ strongly:! |-The 
t is fairly, successful also. with NaCl, but. notowith RbBr; in the 
place of NaBr. » ‘For similar reasons mixed crystals:of: NaBr and: KOH, 
and further of BaSO, and KMnO, and cognate salts; ‘can: be obtained, 
dé peculiar) “Once the 
KMn0O, has ‘been:washed out of the sutface: layer, ithe 
the: permanganate: ‘against ‘attack by chemicals: and ‘sunlight: Tn Ta 


reply to Rinne,» who suggested X-ray studies,and: Paneth the author 


stated! that sin:the:new> mixed crystals: pairs: be inter- 
Phe Structwre-of Graphite... 3D. Bernal.({Roy: Soc., Proc. 106. 
pp: 749+773) Dec:'1;\1924:)To obtain the orientation of the planes giving 
the'ispdcings of the powder photographs of Hull and: of’! ‘Debye and 
Scherrer the rotating crystal method was employed, with a concentric 
icab film, few fragments of Ceylon graphite'wete obtained*which, 
enw bodtom ott to to 
yd stood ead > es 4h 
be 


to 


though. fati from perieot, served. the purpose..., Measurements.on the same 
erystals:;were made Astbury.,.with the, ionisation (spectrometer, 
the erystal holder being removed. as one piece from one,instrument to the 
other; Laxie photograph measurements were also madejon them; All the 
measurements agree with the hexagonal lattice—side of elementary triangle 
2-4A., height 6-8 A.—suggested by Hull, the actual figures obtained, 

ubitig a Miller spectrometer, being\2-45 +.0-03 4.0: 04 

ratio Measurements.with.the same instrument on artificial 
graphite showed that the: cleavage: spacings of the two forms do not differ 
asimudh as of ithe unit. cell is; 33-5 A.3, and: there 
are;foun,atoms,im; each cell,» Considering :the relative: intensities of the 
reflections, {it,is finally decided that the atoms: lie. in a: series of layers 
3:4A. epart(balf the height of the unit cell), the atoms being at the corners 
of, the hexagons.shown, m,, the; accompanying figure, atoms. 
actuallyeloser together in the, hexagonal nets,of graphite than they are 
imdiamond; their, centres, being, 1:42: instead..of 1-68 A; apart; In the 
absence,iof other carbon atoms in;the immediate vicinity, the atoms. in 
the:rings seem to draw closer together... The great difference in mechanical 
propertiesis; due to the atoms being: linked closely in:a. two-dimensional 
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net! in graphiteand in ‘a: three-dimensional ‘lattice in diamond.” In) the 
plane» of!'the cleavage: ‘sheets graphite‘ considerable “hardness and 
tenacity! Phe:'carbon atom cleatly tetraliedral:isymmetry’ in 
gtaphite. The proposed structure fits in with the later ideas of Bohr on 
the ‘structure of the carbon atom ; he now postulates three 2, orbits and 
‘This ‘form: would possess ‘trigonal: symmetry ‘ofily? ‘Ht is 
shown 'diagramatically that. sich atoms: fit together very ‘naturally 
in: ‘the graphite’ nets. ‘Diamond may be considered | to: consist’ of tatoms 
| to the Theory of: Metals. Frenkel.) :(Zeitsi f. 
Physik, 3-42 pp. 214-240; 11924,)—It -fdllows:as)a' direct, consequénde 
from’ the: virial law ‘that; in) a: system of electrically charged: ‘particles 
which ‘always: remain: at: ai finite distance, from) one another, the ‘kinetic 
and ‘the: total energy always change by: equaland. opposite: amounts)! so 
more “closely: the: different ‘particles bound together: the 
quicker they must‘move. Thus if the!atoms of a vapour:come-together 
to form:a solid or a fluid; the loss of :potential-energy must accompanied 
by an equal ‘gain of kinetic energy inthe outer electrons; ‘the movement 
of the:inner electrons being almost :unchanged,.and kinetic energy 
of. the thermal, movements: at) ordinary temperatures being: negligible 
compared! with the mean. kinétic: energy of the valence 'electrons., Owing 
to the large eccentricity and*aphelian distance: of their-normal quantum 
orbits, the movements of the valence electrons are so disturbed on con- 
densation of a metal vapour that, instead of continuing to revolve about 
a: singleiatom body.or ion, they pass:at the aphelian position to:.an:orbit 
about the neighbour ion, ‘to:which they are at that instant nearer than 
to: the! original: one. In’ this» way they pass) from. ion to) ion, moving: in 
a portion of a quantum orbit round each, .and so’ wandering irregularly 
-In: metals; the: valency of which is higher than 
the electrons may circulate several times round ‘the nucleus before passing 
to another atom,) the self- diffusion and so the! electric. conductivity: being 
thus}reduced. The effect, of this -sélf-diffusion out.mathe- 
matically::on: the same. lines’ as the! Einstein, theory of Browian: motion, 
and the effect! of a constantly directed’ e.m.f.-is calculated. «The values 
obtained, for-‘the electric conductivity: and its temperature ‘coefficient 
agree for high temperature with !the experimental data,’ The: heat con- 
ductivity, can. be: calculated formally.in: agreement; with the Wiedemann- 
Franz law, but the mechanism is, not: explained. The» theory: is: algo 
nsed to,determine the forces of cohesion and the compressibility.of metals. 
Here, although. the electrons ate! not really “\ free,’’ their general. effect is 
| regarded.as being» the same as that/of a continuously distributed finuid, 
in ‘which the-atom bodies (positive!ions).‘‘ swim.’’,|. The lattice structure 
473. Calculation Mugnetic Moments \ of the Atonts.i- N 
Semenoff.::: (Zeits. ‘Physik, 30.2. pp. 161-152; thgit 
the method employed by Stern and Gerlach [see Abstract 2662 (1924)) 
to calculate’the magiietic the. atoms from the results.6f their 
observations of deflected: and: undeflected streams of silver atoms itivolves 
a possible error>in) the! worst | of 100: but in ithe’ cases 
of only ‘arfew per: cent.: The magnitude of! the ‘error depends dirécthy 
VOL. XXVITI.—A.—1925. OV 
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of velocity, and calculates the: ‘position: of the maximum: density: of the 
‘74. The thé: Heat -of 
pp: 545-546; Nov. 1924. Paper read before: the Deut: ‘Naturforscher 
u. Arzte, Innsbruck, 1924.)—Making use of the work of;Madelung, Born; 
Courant and Eétvés on surface tension, and Debye’s derivation of the 
static: portion, of! the surface tension from molecular magnittdes, 
and assuming that the molecules are spherical and are most closely packed 
at the absolute zero, the author derives a formula for s, the diameter of 
the molecules, and in atable gives the resulting: values: for a number of 
different elements’ and compounds, also the values’ p of the molecular 
- diameter calculated from Ostwald’s formula; and of s*, the molecular 
diameter® calculated by means of the kinetic gas theory: “The mean 
value of s/s* is 1-37, and of is 0- so that it appears that'the values 
derived from ‘the modern theory agree better with those obtained from 
the experiments on gases than do those of Ostwald: It is also possible 
to make use of data obtained by X-ray examination of crystals. Simon 
and C. v. Simson have obtained 3-8 % 10-8 cm. eC ee 
white author's: formula 3-6 107% cm. oH. A. 


and Surface. Tension of a Liquid, J.J. Placinteanu. 
(Zeits. phys. Chem. 113. pp. 290-298, Nov. 8, 1924.)=~Assumes that each 
- molecule'is acted on by forces from the » equidistant molecules: directly 
surrounding it and by no others. When the distance is @ the force 
vanishes ; when it is d — the force is ax where a isa proportionality 
factor, If now the resultant force due to shifting the central molecule 
a distance’ # is calculated it is found to be — naz/3. -An expression 
P = mNad?/6V is derived from this, for the internal pressure: of the 
liquid, where’ N is Avogadro’s number. The heat of vaporisation » is 
shown to be given by y = »Nad®/6M, where M is the molecular weight. 
It is next shown that the surface tension y = nNad*/127rV, and com- 
bining ‘this ‘with the above: equation for 7: gives Mr/2a = yV/d, which 
connects the molecular heat of vaporisation Myr with the surface tension. 
A similar formula has been “obtained empirically by Hammick which 
replaces 27; in the denominator onthe left of the equation; by 6. 
table ‘gives the values of yV/d, Mr/6, and Mr/2m for a number of different 
compounds, and shows number of cases quite’ close 
‘Where ‘the relation does not hold closely Hammick has calculated the 
degree ‘of polymerisation, which is in calculated 
by other physicists. | H. N. A. 


\F. W. Aston. (Inst. of Metals, 32 
and 197for the'isotopes of mercury. The last number agrees.almost exactly 
with the’ atomic weight of gold, and there is instance among 
VOL. XXVIII.—a.— 1925. 2109 
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It is that ‘some is ‘into ‘by thi 
and that the 197: line observed by Aston is due to this metal. 


discharge, 
Miethe claims to have converted “Hg itite Au by’ means ‘of ‘an: élettric 


discharge, and it is improbable that Aston’s 197 lite can Be dtie ‘to’ gold 
originally existing as an impurity ii the’ mercury, ‘as the ‘strength Of this 
line does not appear to be very different from that of the others observed. 
Tt is suggested that, by receiving’ this line on plain glass ’or ‘quartz itistead 
of on a photographic plate, it might be possible to ‘record it as'a'ted Tine 
on the glass, since ‘colloid’ gold“cblours glass ted. Miethe observed ‘red 
portions on the: bulb employed by hint by ‘him anid ascribes the colour” ‘to colloid 
"478. The Separation the “Method. 
Kendall aid 'F. White: (Nat. Acad. Sci, Ptoc. 10. pp. 458-461, 
Nov., 1924.)-—A preliminary’ unt Of ‘the method has been pre- 
viously given [Abstract 2336 (1923)}. A nuthber of experiments’ dre 
heré described ‘which show ‘that, for many mixtures, the two components 
of the mixture are separated by this means, so that at the forward end 
of the séction containing it the faster ion accumulates, while at’ the réar 
the slower is found. This is shown by the usual qualitative tests, | With 
barium and calcium the difference in ionic mobilities is about 8'%.. 
A 6 cm. section was moved 200 cin. along the tube ; spectroscopic tests 
were made of different ségments, and showed that barium lines were | 
strong in front and absent in the rear, while the revetse was the Case 
for calcium. With a mixture of iodide and chloride, where the mobility 
difference scarcely exceeds 1%, a test of the segments with silver 
nitrate showed that very considerable, though not complete, separation 
was produced. . Lindemann has. calculated a difference of 1:7 % 
betweel C185 C187, but the experimental results are indecisive. The 
amount of material in each segment is very small, insufficient for satis: 
factory quantitative analysis, since the ratio ‘Ag/Agcl varies only by 
14 parts in 1000 for Cl®5 and Cl®?.~ The ‘authors have commenced the — 
construction of a mass-spectrograph, which will be used to test the material 
of the different segments. Even if complete separation is not obtained, 
differences in the intensities of the lines of the two isotopes in the front 
and rear ségments may be obtained, which will indicate that a certain 
amourt of separation has taken plate: The authors realise that it is 
extremely improbable that isotopic ions have any marked difference in 
mobilities, as assumed by Lindemann. ‘The work of Born and of Schmick 
has shown that it is not Probable that ha mass of the i ion enters into the 
An of Baws ‘to’ Apply” ‘to 
Small Quantum Numbers.‘ P. W. Ketchum. (Phys. Rev. 24. pp. 
465, Nov., 1924.)—It is'’shown that’ when’ an electron spirals in from an 
orbit of quantum nuriber #, to an’ orbit of quantum ‘number the 
frequency of the radiation emitted is ‘equal to an integer (n, — ™) times 
the mean frequency of rotation in its orbit during the spiraling, 
that the number of rotations madé for a change of quantum level dn ‘is 
proportional to dn. ‘That is, the’ mean is defined as the'ratio to (n, — ‘M) 
of the integral’ of where is the classical freq 


are 

J 

et? 

bs 
; 

3 
‘ 


SCIENCE \ABSTRAGTS. 


to, why, radiation begins and, stops at integral ralues Q r why 
radi emitted in. the mares. assumed is m 


‘Om the Simultaneous Jumping of, ‘Two in. Bobr’s ‘Model. 


P..S, Epstein... (Nat. Acad, Sci. Proc, 10, PP. 
A, new, series — mp’) has, been Mg 


37-342, Aug., 1924. 


attached by forces proportional to the distance to two positions of rest 
and Oy, and able to move only in the straight line O,O,. He first i 
cusses the case where the distance 0492.9 or 4 is so large that the force of 
coupling between the, two. electrons is negligible compared. forces 
attachment, and obtains. harmonic, oscillations. which he ubjects to 
quantum. restrictions... and, using ‘Bohr’s,. principle of 
arrives atthe possible. jumps, which can occur, which, ate in. accordance 
with the selection principle. . The, quantic numbers can. only. change by 
zero or, unity, and. only .one. of the électrons can jump at a time. . He 
then proceeds, to deal with the general case, when the coupling cannot 
be neglected, and finds that,a number of additional combinations are now 
possible.. The selection principle, breaks down in two respects. Besides 
the change of a quantic. number by one or zero. there i is a possible change 
of two units; also. both quantic, numbers. may, change by unity at the 
same time, corresponding to the simultaneous jumping of two electrons. 


A. 


| 481. The. Constants. the Equation, J, and 
Boyce. (Roy. Soc., Proc. 106, pp,..773-784, Dec. 1, 1924. )—Con- 
siders, spectra. arising. from. the. radiation of a, valence, electron when it 
is alone in the outer shell, The kernel is for the atoms and ions considered 
probably a structure similar, to the atoms of the inert gases, but somewhat 
smaller owing to the greater nuclear charge. Instead of considering. the 
discrepancy between hydrogen, and hydrogen-like spectra, with Fues, as 
being due. to.a quantum defect, the authors assume integral quantum 
numbers and a variation of the ‘effective nuclear charge. The terms ae 
larger, and the effective nuclear charge greater, than the simple 1 
would ARGS the of may be. called the screening 
fection and R(Z — b + £)'[n’,. T is the Spectral term in 
bat numbers, iy the number of screening electrons. A table gives £ ‘or 
al, MgII singly ionised, AIIII and Si IV for the s, p,, Pa, @ and f series. 
The values,approach:zero for orbits at a great distance from the kernel, 
and. increase for, higher ionisation, when the ratio of, the radius of, the 
valence orbit to that of, the kernel decreases, This suggests the presence — 
of a small electric, doublet at the. nucleus, which, ‘moves. with the. valence 
electron. and which increases, the electric intensity at neighbouring points, 
but, is ineffective. at greater. distances.. The structure. of Sommerfeld 
requires, a repulsive ratherthan an, attractive, doublet, and in the Ritz 
formula the yalues,,of ¢;,.would. be, inversely; proportional to the third 
wer..of the, azimuthal quantum number; the,actual known correction 
to much, higher inverse Lord Rayleigh 
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has observed: 'that the inert” gases | behave 
atomic’dimensions. It assumed ‘that the ‘kernels’ in’ question behave 
in ‘the same way, and an equation “is found for¢,' which gives values 
which. are“of ‘the same order ‘as ‘those' deduced ‘by’ Born and Heisenberg 
from the spectral series in the cases Nal; MgI1, SifV, neon*type; 
KI, Call, argon type; Rbl, Sri, type; and CsI, xenon type. 
There is much in the’ original p: ch cannot be included in the space 
available. | MBEAN. A. 

482. Tis Michelson Possible 
E. Brylinski. (Comptes Rendus, 179. pp. 559-562, Sept. 22, 1924.)— 
A heating effect..of from, such.as would be produced 
by the presence of the observer, would produce, superposedon the devia- 
tion indicated by the ordinary theory, a phenomenon periodic with the 
rotation the ‘same as that brought’ to light in 1921 by Miller. Besides, 
variations.|in the thermal effect are “capable of inducing ‘considerable 
variations in‘the experimental results. -. The use of invar bars is indicated 
instead*of steel. [See Abstract 430 (1924).] 


483. The Michelson Experiment and Relativity, A, Metz and E. 
Brylinski. (Rev. Gén. d’El. ‘16: pp. 891-893 and pp. 894-895, Dec. 6, _ 
1924.)—Brylinski holds [see. Abstract 1398 (1924)] that on the ordinary 
theory of light, assuming the ether not to be dr agged by moving. matter 
and the velocity of light to be independent of, he’ motion of its source, 
the Fitz gerald contraction is. very and the Michelson 


Fébuts ‘the’ ‘arguments, “pointing out that the 
adduced in support of the relativity theory are all susceptible to nd 
explanations ; that it never has been the case that the Michelson. 
ment gave entirely negative results, as relativity would peasey® and that 
if, ‘had done SO, this cou be in different ‘Manners. 

Gén. 16. pp. 983-986, 20; '1924.)—Ether-drag would explain 
the. alleged negative results of the Michelson experiment, ‘but it has 
been objected: that it would: be “inconsistent with the observed facts of 
aberration." ‘The: author ‘shows that ‘this is not necessarily so. If a 
sufficiently large volume’ definitely bounded be’ dragged along, the 


observer on the earth would make observations only inappreciably differing _ 


An “Objection to the. “Special Relativity, Theory. “‘Thirring. 

its. Physik, 30.. 1, ‘pp. 63-65, 1924. }—Quotations are given from 
by P, Lenard, R. "Tomaschek. and M. la Rosa [see Abstracts 770, 
2207 and 2903 (1924)} ,,in which it is stated that, according. to the special 
relativity. , y, the rotation of double stars gives rise to an aberration 
effect. The author shows that this. view. is incorrect, and the error ae 
from a failure to time taken by, the to from, 
star. to, the earth, R. 


“Pro. 63. pp. ‘57-61; 1924:)>-The ‘present 
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theory of gravitation, in.December 1910 and has since published several 
papers on gravitation of an experimental nature. [See Abstract 375 
(1924).].. The ‘latest ‘one seemed to show that. certain substances fell 
quicker than others, though each is in a similar 


Table of Relative Falling Velocities, 
Aluminium, ‘carbon, silicon, ‘boron, water. 
Sulphur, ‘selenium. 


(lag of the. sulphur) is about 0-02 cm. in the 122 cm. of; fall,-or about 
promised. 


Blue Sky. A. Miiller, (Ann. d. “Physik, 75. 8. 
pp. 653-656, Nov., 1924.)—The apparent form of the blue Sky does not 
correspond to an actual physical boundary. The former is purely 
psychological, and any attempt to identify it with an optical-atmospheric 
physical boundary is futile, however the latter may be defined. Figures 
are given Weiitiad the great differences between actual and. bg 


‘Osciltations of the Circulation over the North 
Ocean, A. Defant. (Geografiska Annaler, 1, pp. 13-41, 1924. Monthly 
Weather Rev. 52. pp. 387-393, Aug., 1924. Abstract.)}—From the 
monthly departures of air-pressure over the North Atlantic from normal 
during the period 1881—1906 the mean meridional distributions have been | 
obtained for each 5° of latitude between 10° N..and:75° N. The resulting 
distributions may be broadly classified according to whether there is a 
positive pressure anomaly in the north associated with a negative pressure 
anomaly in‘ the south, or vice versa. The. number of examples of each 
type are approximately equal, and the sequence of the types gives.a 
periodicity of about eight years; A study of the variations of meridional 
_ pressure gradients in the region 30°-65° N. latitude and the west-east 
gtadient in the North Atlantic suggests that the oscillations of the 
atmospheric circulation are largely cdused by variations in the relative 
_ intensities of the ‘Icelandic depression and the Azores high. The correla- 
tion between the force of the north-east trade wind and that of the 
atmospheric circulation in the temperate latitudes of the North Atlantic 
is greater in winter than in’ summer, but always indicates that they ‘are 
closely related ; the correlation between the pressure’ gradients and the 
character of the ice year near Iceland is also high. a 

The records considered’ do not cover a long enough period for con- 
clusions to be drawn concerning any relationship between oscillations in 
the atmospheric, circulation and. the sunspot period: . It appears possible 
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in the circulation, which: is followed’ by’ oscillations: of «the:icitewlation 
about its: ‘the the oscillations: being about 
3+6-years: A. Wy 


489. Records of Total Intensity and theiy Relation to 
Daviigh I niensity. H. H. Kimball. (Monthly Weather Rev. 52. 
473-479, ‘Oct.; “rom! betore tiie British’ Toronto, 


5. pp. 321-330, Nov., 1924.)—The describes’ thé 
of formation and Propagation of cyclonic disturbances in the atmosphere. 
The disturbances arise in the regions Where the surfaces of equal density - 
do not coincide with the stirfacés of equal pressure. The disturbances 
arising on a. surtace of discontinuity are investigated, and the vortex 
motion resulting is shown to ) possess features identifiable with the observed 


and development of cyclonic movements. A. Wh. | 


Wien, Ber. 132,.2a. No. 9-10. pp. 323-342, 1924.) —Although it is usually 


assumed. that.meteorites are moying in almost. parabolic orbits round 


the sun, like comets, it was already shown by, v. Niessl in. 1878 that the 
crowding of their radiants towards the apex of the earth’s way and the 
diurnal, variation in their. frequency: indicate that many meteor-streams 
are not interplanetary, but are interstellar, pursuing strongly marked 
hyperbolic! paths. This: paper is: ai mathematical investigation ‘into: the 
mean. velocities of meteorites »with regard.:to the sun,’ deduced from 
observations of their motions:when they are attracted:by the earth and 


become visible in our atmosphere: 


ow the Site’ of the Bloch of the ‘Crust: 
im Isostatic Equilibrium:: ‘W. Bowie. ‘(Washington Acad. Sci., 
J. 14: pp. 355-362, Sept. 19, 1924.)+-For a test: ‘of regional versus local 


distribution ‘of compensation data for 124 stations in the United States 


have been published [see Abstract 1090 (1917)]. Summaries are now given, 


‘from which a careful analysis indicates*there to be no choice ‘between 
the distribution locally and that regionally ‘to 12 and 37 miles ; but when 


the anomalies to 104 miles ate inspected, it is found that there are larger 
anomalies than for the*other: distributions. As the compensation of the 
topography extends to a great'depth: below the surface, of the order of 


‘magnitude of 60 miles, the’ computed effect is found to: be practically the - 


same, whether distributed for a‘reasonable distance’ around the feature 


or directly beneath it.’ Evidence ‘is given showing the effect on’ gravity 


anomalies of not taking into account’ the ‘negative attraction of the com-_ 
pensation of the topography within certain distances ‘of 42’ stations, ‘each 
of which has an elevation of more than 3000 ft. The gravity anomalies 
and abstract reasoning both favotr'the idea that even masses of moderate 
size above séa-level aré not éxtra loads ‘on the crust!’ The anofialies, 
howéver," do not furnish ‘the ‘knowledge, ‘whether the ‘compensation’ is 
directly under'a topographic feature or distributed in‘ the crust at ‘some 
distance horizontally’ from the’ colimn directly below the The 
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‘author believes the theory of isostasy to be substantially: true,’ and! that 
of the isostati@unit/is from 25 to/50: miles ‘in radius. 


PP. 189-190, Aug. 28, 1924.)—These were determined by photography 
with the 26-inch refractor at the Leander McCormick Observatory, U.S.A., 
and the list is in continuation. tt six others given in former numbers of 
M ean Parallaxes of Stars Proper F. ‘Seares. 
r, Wilson Observat. Contrib. No, 282. Astrophys, J. 60. pp. 175-191, 
Oct., 1924.)—Distribution functions for small values of stellar velocity, — 
In Abstract 2701 (1924) it was shown that if the logarithms of ‘Space 
velocities have a Gaussian distribution the frequencies: of small tangen ntial 
velocities are sensibly proportional to the velocity. Here it is found 
that for small values of et space-velocity the Gaussian law for space- 
velocity ¢annot ‘hold! ‘or at least is very improbable. This, however, 
does not appreciably affect the results for tangential’ velocity. General 
considerations show that the frequency function for small tangential 
‘whether corrected or ‘uncorrected “for solar ‘motion, has the 
orm 


Dy; Dg, ‘are zero! or ‘small in’ Dy. «For. T>I/3 
the function of: log T is applicable, ‘as shown in: 2701 
(1924). Mean parallaxes for small proper motionsi—The: law for small 
tangential velocities, combined with the luminosity and density functions, 
leads to simple algebraic: expressions, equations (27) and (30), for the 
mean parallaxes of stars of magnitude m and proper motion zero. The 
mean parallaxes for = 0\thus found are finite, whereas. a formula of 
the type proposed by Kapteyn, which presupposes a Gaussian distribution 
of log T for all values of T, gives zero values of the parallax for 4 = 0. 
For small) but finite proper motions. values of T,. both. larger and smaller 
than T/3, must be taken into account, and both forms of the frequency 
function appear. in. the expression. for mean ,parallax, The, resulting 
formule, equations (38) and (47), are functions of the probability integral. 
Computations for m = 5 and)p = and 0’-04,show 
that the deviations from Kapteyn’s formula, begin tobe appreciable at 
='0"- 03 or 0’-04.. The limiting: for other values,.of m should not 
differ greatly from this ‘value. Comparisons with van, Rhijn’s;, mean 
parallaxes: +The. formule developed here. zero-; and ,.small. proper 
motions give mean: parallaxes agreeing with van Rhijn’s tables as well.as 
can be expected in: view of our of 
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495. ‘Statistical of among the. _E. B, Wilson 
and, W..J. Luyten. (Nat. Acad. Sci., Proc. 10, pp. 394-398, Sept,, 1924.) 
~The distribution of mass among; certain groups. of stellar systems is 
investigated... The numberof stars, and doubles.of, which the mass is 
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‘normality distribution: is indicated, \it is pointed: out that 
distribution makes stars of very great mass, such as the Plaskett. binary 
(Ages pa Jeans... (Nature; 144. pp. 828- 
829,..Deg. 1924.)+-The author defines, “ sub-electronic” super- 
electronic’ energy; the, latter being) insignificant..as. compared, with, the 
former, .but: is, generally, supposed: to,,be, the source of. radiation for the 
sun and stars, But if a source of stellax radiation is due to the destruction 
of matter ina star’s interior—say ;by the falling together. and consequent 
annihilation of the positive. and negativeelectron charges-—then Eddington’s 
relation ‘between luminosity and mass [see Abstract: 1730, (1924)) fixes;the 
rate,at which the stars lose these, and gives the interval of time, between 
our) sun,and Sirius, or some giant star.of 10 times the, sun’s.mags, as of 
6 ‘ta{7 times 10'% years—a much greater period than hitherto. _ allowed 
for the ages of the stars. This conception of diminishing masses indicates 
system and the. whole universe of stars also.are expanding, 
and the average star of the:past, were 4 times as massive,.as/that, of 
to-day, then the universe at that.epoch. was 64 times more closely packed. 
This periodyof:time (6 or)7:times years) would also satisfy the partial 
conformity ‘to,/the: ‘‘ equipartition; of. the. orbits of binaries .(and 
possibly:the ratios of the masses of their components) and of the velocities 
of the stars in space. It also increases the ae ak 
Buoksion of M. ‘amy. (Comptes 
Rendus,, pp: 1012-1015, Novy, 1924,)—The ‘author. discusses. the 
efiect of, Eddington’s relation ;\betweenstellar mass; and luminosity. [see 
Abstract; 1730. (1924)]. on, Russell's ;giant and dwarf theory, and shows 
that this ‘has, increased the. duration of the universe. . He suggests. a 
méthod :of measuring the secular contraction of the sun-—that is, of its 
angular, diameter. . This he;has done already for a star of uniform, bright- 
nes$:(see Abstract 73 (1922)}, buthis investigation is applicable, to a first 
approximation, to the sun, whose surface brightness. diminishes because 
of atmospheric absorption from centre to limb. He represents analytically 
the angular intrinsic. brightness:€ of a point on, the.disc as a function 
of.'the distance p. from the, centre, the. 
and for the first tres: this he finds rest in go agreement with 
(Nat. Acad. Sci., Proc. 10. pp. 392-394, Sept., 1924.)—Old high-dispessin 
spectrograms of, Sirius, Procyon and. Arcturus are re-examined <p» the 
light..of, more. recent knowledge; Measurements of the relative shift 
between; enhanced,.and arc lines, known. to correspond to high. and low- 
level. lines, shows ‘that the, convection. current effect found in. the sun 
also estimated. from the shift, of groups of lines, of which, the pressure 
coefficients known. In. all cases,the pressures seem, to be of the same 
order,|as; those, in the The. conyection current. to 
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incteae with the temperature of the star, while the density may be 
499. System ofa Cygni. F. (Roy. Soc. Canada, 
J. 18: pp. 839-342," Oct.; "1924.)-The spectrum ‘and ‘shows: the 
sharp, pict ¢ characteristic of pseudo-cepheids, though its period of 
about eleven days is too long for this type! The author determined its. 
spectt orbit in’1916; in’1920°Guthnick, with: a: 
cell, found it slightly variable, with an amplitude of ‘variation’ of 0™-05 
more, indicating the' Algol type, witha duration of*éclipse of ‘two or 
three days arid a datkening of 0-00070.° This shows, ‘if the smaller body 
is dark, that the’ ratio’ of the surfaces’ of the two’ bodies is 1/25. The 
author infers that’ the secondary body is only of the status of a planet: 
| 0 List of: Hy Hi Plaskett: 
(Roy: Astron. Soc. Canada, J. 18. pp. 367-369, Oct:,) 1924.)Through 
uncorrected ‘errors'in the measures and reductions of a list ‘of ‘88 spectro- 
scopic’ binaries four Boss ‘stars (Nos. 37, 348, 3011 and 5126) were ener 
(Astrophys. J. 60. pp. 167-174, Oct., 1924.)—An investigation of observa- 
tional data. for 144. spectroscopic binaries shows : (1) That the relation 
between the’ period ‘P and the semi-amplitude of velocity ‘variation, K is 
in agreement with the’ double-star hypothesis’ for periods longer than 
2-4 days; (2) that for Cepheid variables there is no change in K ‘cor- 
responding to a change in’ P; (3) that ‘spectroscopic ‘binaries having 
periods less than 2-4 days consist of two distinct groups of stars. The 
more numerous group is ‘characterised by small: values “of K, ‘which is 
practically the same as for Cepheid variables. ‘Apparently these stars 
are not double stars, but are closely related to the Cepheids. The other, 
less numerous group is characterised by large values of K, indicating 
that these stars are actually double. On account of their small orbital 
dimensions, these stars are probably to a large extent eclipsing variables, 
as, for example, W Urse Majoris. In a given’ particular case it is not 
always possible to decide whether a star belongs to'the “* pseudo-Cepheids ”’ 
or to the real double stars. This is due to the uncertainty of i in any 
given’ ¢ase’ “The average total mass was determined for those of the 
144 spectroscopic binaries which are probably actual*double’ stars: This 
mass was found to be about three times the mass of the sun. ie average 
ectr ‘type of the was found to'be _-AdtHoR. 


302. ‘The Omit of the 43 Oc 
. 60. pp. 159-166, Oct., 1924.)The period and ‘the orbital 
elements of ike ic binary 43 6? Orionis ‘were derived’ from: the 
méasuremients of thirty-nine plates obtained’ with the ‘Bruce spectrograph 
of the’ Yerkes Observatory: Within an interval of twenty ‘years ‘there 
seems to have been’ ho ‘appreciable “thange ‘in ‘the ‘period; ‘due to ‘the 
resistance of the nebula. The velocities obtained fromthe emission lines 
of hydrogen ‘and from the dark’ Kline of Ca‘‘do Participate inthe 
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the assumption that these lines ate'produced’ by the nebula: The'velocity 
ofthe ‘centre of mass of the ‘star‘is more than 20 dan./sec. larger.«:The 
Orion «nebula, ‘as ‘well as the’ calcium: gases producing the stationary» Ca 


line K,-are nearly: at’ rest with: respect: to: the system 
Jj. 60: pp. 192-400,’ the star 
61 Orionis: were begun at the Yerkes Observatory in: 1905; and a table 
of the measured velocities from 124 plates obtained in the intervening 
years is given. The period is found to be 4*-447, and asin i = 2,000,000 
kmjfsec. Theeccentricity is found to: be’ 0-01, indicating’ a circular Orbit. 
The: velocity, inthe line ‘of sight of the centre of mass waried. from 
km,Jsec, in 1907 to 37 km./sec..in 1915, and back to 43 km_/seéc. in 1922, 
indicating ‘the presence of a third: body? In 1914 Aitken ‘found that 
Orionis was'avisual double; ‘the fainter component being of magnitade 
6+6, separation:0"-36. A table‘of seven observations of this ‘companion 
is given’ fromthe ‘measures of Aitken’ and van Biesbroeck..: Tentative 
elements: derived for the orbit of the visual binary are; 18 ‘years ; 
y = 40-8 kntfsec: = 4:0 km. jsec. = 98°; ¢ = = 1921-75 
asin i = 300,000,000. km.. ‘The indications are ‘that sin? is in ‘the heigh- 
the ‘spectroscopic binary’ is approximately. two. astrononiical ‘units. 
Assuming: the parallax to be 0*-03 and ‘that’sin i is nearly equal to unity; 
the mass of the visible companion is:found to be 1-2 ©; while the masses: 
of ‘the components of the spectroscopic binary are 2-1: © and © 
O-Type Slane: and: theie Relation: isi Stellar 
bis S. Plaskett) (Roy. Astron, Soc. Canada, J. 18. pp: 321-338, Oct., 
1924.)—Thefirst eleven pages are historical; dealing with the work of 
Jeans‘on'evolution of the nebula (see Abstracts 804 and’ 1102' (1924) and 
of Eddington’ on in the stars (see Abstracts 1806 
(1923) and 1730 (1924)}. The author then divides the O-type: stars 
into ‘three’ sub-classes (a): Eniissiog: or Wolf-Rayet stars, whose spectra 
are uniquely. characterised by broad; bright bands with no absorption ; 
absorption stars, with spectra: containing absorption lines and occa- 
sional narfow emission lines; (c) planetary nebulz, whose central nuclear 
stars are always emission or absorption O-type stars. All three classes 
have elements :principally of hydrogen, helium, and of ionised helium, 
carbon, nitrogen, oxygen, and silicon. » Neither mass nor radial. motion 
measurable: for ‘Wolf-Rayet stars; but for the rest the author finds : 
For the mass of an /O-type star the range is 10 to 80 times ‘the: solar 
mass';\ for temperature sit is as high as» 20,000 to 30,000 degrees; for 
radial ‘motions, 26+5:km, for: absorption 'O-type and 30 km. ‘for plane- 
taries as.compared with 17 km, for M-type and 6-5 km. for B-type ve 
this the »O-type«stars stand out) from: the evolutionary sequence) ; in 
tangential motions.all ‘three sub-classes resemble the N-stars at the other | 
end of the spectral sequence in: being very small; in’ distance they are 
‘but three 
VOL, XXVIII.—A.—1925. £097 
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forms of statistical. methods: give’ the ordér of 3000:light years ; in. dis- 
tribution, unlike ‘the. N+stars, ‘they..are: closely confined: to the plane: of 
the: Milky Way, :but) are fairly uniformly spaced in galactic: longitude; 
in luminosity they range from 1000 to 15,000 times the sun’s: brightness. 
The. author ‘considers that the Wolf-Rayet stars develop as a sort of 
side chain: from the absorption: stars; and: apparently at any stage of the 
temperature sequence of; the latter, and suggests that: the) instability, 
due to radiation pressure approaching equality with the gravitational 
forces *for. masses over times that of the sun, may cause erpption of 
emissive material, produce’ a’ Wolf-Rayet, star) He» concludées 
that:O-type stars are placed at:the very: of the: sequence: 

505. On: Mean’ d of Giess 0. “Stars. 
Wilson... (Astron. J. 86: pp. 1-11, Oct. 15, 1924.)—+A. table. is 
given of thé positional data, spectra (according to the: Revised Harvard 
Draper.and the new Victoria Classification) and» proper motions of 
84 stars.;;it exhibits the comparatively large range:in. apparent. magnitude, 
2°2 to; 10-5; and the size of the proper motions, the) largest being 0” -.055 
per/anndam. All:lie near.or in the Galaxy ;.54 lie: between: RiA. 6 brs, 
and:18 hrs.,-and so are unfavourably situated for giving the solar motion, 
but ithe author derives, by Bravais’ method, A = 260°:5,-Di= +'36°- 6, 
q=0"-OL11, From the radial motions: of 49 stars, though 40 are near 
the apex or;antapex of solar motion, the author derives by Airy’s method 
263° 36°:2, = 81:7 This value.of the 
solar speed. differs: widely from Plaskett’s V = — 
such: small proper motions spurious error becomes very effective, and the 
atithor shows how this.can be partially eliminated. A; table gives the 
mean, patallaxes and absolute magnitudes computed from the’ corrected 
proper motion components, the data being: grouped according to. type 
and apparent magnitude. The conclusion is forced that the dispersion 
in-distance of class O stars. is small, and that, for statistical purpases, 
these may be'taken as situated in a ring, the’plane!of which: lies about 
im thevplane of; the Milky Way at ai mean distance about = 0” -0013. 
It:follows that there must exist a total ratige of luminosity of 7-8.;.:magni- 
tudes, which is inconsistent: with placing the type .at :the: head of the 
spectral sequence. -In general, the brighter class;O stars appear 
because of greater. intrinsic luminosity rather than because they are near: 
The author explains this by Eddington’s conclusions that:steHar luminosity 
on , The real, of: thet 0 are large. 

506, Solar Motioa: Motions: Tenth 
Stars: H. L. Alden.and P. van de Kamp... (Astron, J..36: pp., 17+23, 
Oct, 25;1924.)--The authors. investigate the proper /motions,’ both in 
right ascension and declination, of 321 Boss stars in 87 different regions, 
relative to a; total of 1905 comparison stars of mean photovisual magni- 
tude! 40-14... They find from theseithe 
D = + 48°- 82: 2, ‘confirming the slight incréase in the R.A. of the 
apex and the marked increase in the declination.of faint stars as compared 
with brighter... From: ‘the':new »proper’ motions in| the. 1925. American 
Ephemeris;. they. derive! A: hit: = 18°32 6°-2, the 

most striking. but :this is 
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for Giant Stars in the Smaller Magellanic Glowd. 


H: Shapléy. (Harvard Coll: — Cire: '260. pp. 1-6, 


\aninodity curve for stars in ral, including all spectral classes, is as 


y known,” ‘of insufficient parallax data; but 
and it has been found that’ there’ is a preliminary maximum in: these at: 
an absolute magnitude slightly brighter than zero. Tp find'the relative: 
frequency of the most luminows stars in the Small Magellanic Cloud the 

nt magnitudes were determined for 6800 stars in six selected areas, 
and their absolute magnitudes were'deduced on the basis of the recently. 
determined distance of the Cloud {see Abstract 2465 (1924)];, It.appears. 
that absolute magnitude zero corresponds: with apparent photographic 
magnitude “17-5, and that just above ‘this point the luminosity curve 
shows an itregularity of the same’ general nature as that found. inthe 
globular clusters above mentioned. .The curves indicate that the brightest, 
stars in the Cloud are between absolute magnitudes — 7 and — 4(that is,, 
the highest stellar luminosities ever found), and these stars are apparently. 
mainly red.’ ‘The probable total’ number of ‘stars in the whole :Clond. 
brighter than absolute magnitude zero is 262,000; Estimates of the 
probable amount of light contributed by stars fainter than those investi- 
gated (i.e: fainter than 18th photographic magnitude) lead: to the con- 
clusion that either there are very few’stars fainter than absolute magnitude 
zero in the Cloud or that its integrated apparent brightness much excels 
that ‘of ‘first magnitude stars. The Cloud seems to. be a million times 


more futninous than the spiral nebuke, which obliges us 


the theory that the Magellanic Clouds are closely related to the spirals. 
or the interpretation’ of spiral nebule by Jeans.» Moreover, with. the. 
masses and distances of spirals deduced by Jeans, the total mass of all 
spiral “nebula ‘within 100,000) light-years, in» high galactic latitudes, 
considérably exceeds that of the stars within the same distance, most of 
which are relatively near the galactic plane. Such a distribution of mass 
eck and O. Struve.’ (Astron. J. 36. pp. 11-18, Oct. 15,1924) 
The observations of faint ‘asteroids were made with the 40-in. refractor 
and 24-in. reflector, and the examinations’ were made in the blink: 
om) itor of pairs of plates exposed ‘for twenty minutes in immediate 
succession, Rough positions are given of fifty known asteroids observed,. 
écial observations given for’ Hygeia} Aurora, Andromache and. Rhoda 
re made with the 40-in. Accurate positions: are given of mine: new: 


10'to YO" “There is a list of thirty-three missing 


(Cort tés Rendus, 179. pp. 1240-1261, Dec. 1, 1924)—The author recites 
and explains four principal inconveniences in the taking of the means 
of latitude’ by tenths of a year: ~ ‘The short-period terms in } are 
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masked .{2) the ‘total-amplitudes ofthe variations of ¢ are dimini 
(3) the intervals of time:between the mean value ¢o and | the, maximum. 
of minimum value of ¢ are falsified ; (4) a continual displacement, of the 
pole towards one of the stations, of a secular character, may be introduced 
from the means of the:tenth-years.. An erratum is oven for, p.°1251, 

100. ‘Absorption of Light in. Open Star ten Bruggencate. 
f. Physik, 29. 243-263, 1924,)+-A ‘comparison, of | colour-. 
indices with absolute magnitudes of stars.in the open clusters. N.G.C. 1647, 
Presepée, and the Hyades: shows that these clusters are composed almost. 
exclusively of dwarfs. Their colour-magnitude diagrams, compared with, 
the ‘diagram of the ‘star system in general, show discordances, similar to 
that found for the Pleiades (see Abstract 55.(1925)], in that the absolute 
magnitudes of the'stars in these clusters (derived from apparent magnitude 
and parallax) are fainter than they would be if in, agreement) with the. 
Mt. Wilson colour-curve forjthe star system. This faintness i is explained 
by assuming the presence of:absorbing matter. In the,case.of N.G.C. 1647. 
outlying streamers of the dark Taurus nebule may be. between us and 
the cluster, and: in the case/of. and. the may. be. 


thie B- and O-type stabi pass into which (it. is 
suggested) are stars unstable by reason of their great mass, and high. 
temperature becoming stable:again by throwing off part of their substance. 
Clusters; therefore,: which are now so old that, their originally massive. 
stars have ‘passed through the planetary-nebula, stage and have. become 
dwarfs ‘contain dark nebulosity; while closer. and, therefore younger 
clusters; like ‘the: Pleiades, consisting. largely of giants: which .are still 
shedding, ‘or-have but recently shed, their superfluous.substance. contain. 
| nebulosity still shining and visible.. Globular clusters, on the other hand, 
are $0 young that their stars: have not: yet reached the. unstable stage, 
_ although its first signs: are perhaps traceable in the, cluster-variables and 

E. Paloque.. (Comptes Rendus, 179. pp. 1306-1307, Dec. 8, 1924. \-- 
A *priaictical method. of observing. the. simultaneous transit. of. two, stars 
of thesame azimuth. axis of the telescope maintained, 
horizontal either by floating itin a mercury, bath or by suspending it on. 
a ‘knife-edge;:: The images of, the.stars.are. presented as short lines, not 
points, and the direction ofthe corresponding star is normal to the plane. 
defined by the line-imageiand the optical centre. of the objective. T his, 
is brought ‘about: by pentagonal prisms, two of. which are used, moving, 
‘independently ofeach. other;-one.covering the, whole of the objective, 
the other a half, but symmetrically as regards the centre... Three parallel 
and horizontal wires in the focal plane of the telescope are disposed so. 
that they divide the line-images into three portions; the observation 
consists in’ noting the instant when the intermediate parts of these lines 
are centrally cut:-.The:two stars have then the same, azimuth, Cor- 
réotions” have to be :applied for,errors in the theoretical angles of the 
prisms and ‘for the level of A. D, 
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512. Optical Planetarium at Munich. (Nature, 114. pp. 937-938, 
Dec. 27, 1924.)—-In this type the mechanical apparatus is compact, and 
the images of the planets are projected optically on the surface of a large 
hemispherical: dome, together -with images of the fixed stars, ‘$6 that 
the motions are represented on a short!time-scale as they actually appear 
to a terrestrial observer. Pictures are given of the planetarium in use 
aC arattis; whichis’ mounted upon’ pélar so 

move’ as #n- diarnal motion. The planets’ are 
projected separately” and their motiofi dre seen as from’ the éarth, their 
orbits ‘béirig taken as citcular. 'Thete'are also'sun and mooit' projections, 
the latter being somewhat complicated: ‘The precession of the equinoxes 
is allowed’ for in the ‘mechanism, ‘andthe whole apparatus is driven by an 


on Mar a Baldet and E. M. Antoniadi. Komptes Rendus, 

‘pp. ‘Nov. 3, 1924.)—-The paper’ contains ‘a: description, 


with seven. ilfustrations: ‘of céftain protuberarices observed on various days 
during’ October, 1924, oft Mats. They are attributed to vast’ oe floating 
ti atmosphere rather to high Hy Ho: 

Orbits’ Plawets: on ‘Hopkins. 

36. 25-38, Nov. 1924.) "Characteristic planets” are 
those astetoids Whose undisturbedmean motions with the’ mean’ motion 
of Jupiter form ratios in whith the numeéfators are greater by unity than 
the denominators, and are said ‘to’ be type where’” isan 
integer. ‘Hecuba is of the type 2/1) Thule of the'type 4 Tf eccens 
tricity and: a distance ‘of’ asterdid, then’ if +0; the /asteroid 
describes a a circle about thé sun of radius and? ‘bithe orbit 
is one of ejection from the ‘Sun?’ Between these” tWo “vahies of ¢ the 
asteroid ejects from ‘Jupiter’s position when & = Ifa —1)>'A tablevis 
given v which exhibits the restilting range for ¢ in the several characteristic 
types. The author investigates ‘the types. 2p, ‘B/2 and and ‘finds 
the following éommon properties” for them ‘which ‘are therefore ‘probably 
‘to all characteristic 1) Tf the asteroid ‘starts ‘from: peri+ 
helion at conjunction’ with’ ‘Jupiter,’ period is’ shortened’ for smalf 

values of the nea aes e and lengthened for sufficiently large values ; 

(2) except ype, there is one positive value ‘for'¢ which 
the period rethains that which: causes ‘the asteroid:to 
pass through Jupiter's position; (3) if the asteroid’ starts from aphelion 
at, conjunction with Jupiter, hie period is lengthened: for ‘all: values of ¢ 


to that of ejection from ‘Jupiter’s’ position ; where’ Jupiter’s attrac: 


tion does not change the period of ‘the orbit: the période” orbits have’ to 
be found. by an adaptation of numerical integration: Su Di 
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The Reflen, Origin, afi,coloun, Contrast, Allen (Ones) Soc. 


America, J.) and. Rey, Sci,. Inst...9.. pp, 375-388, 1924) — 
paper the. principle. of sensory reflex. action. is. applied. to the ae 
of. colour, contrast by.the, method of Ragona Scina,, Abney’s experiment, 
in which, he found. the contrast colour induced on a white surface by, green 
to: be orange instead. of. the, complementary purple, is also. explaine 
Consideration is also given to binocular contrast. The theories of co 

of Helmholtz, Edridge-Green, Mrs. Ladd-Franklin, 

Sas of America, J. and Rev, Sei Inst. PP. ‘Oct., 


descriptions of the reflex..effects. obtained in. the eye. 
the left with, colours).of various wave-lengths and,with white light, 
effect.of darkness adaptation, of the left eye upon. colour vision in the 
right eye.is also studied... .Section, III describes, the direct effects of. fatigue 
upon: the.right eye when gelours and,.white light used, Darkriess 
adaptation of the right, or observing eye, is also considered, . In. Section IV 
Various theoretical considerations. are. discussed, with, special reference to 
the bearing of the. curves upon, colour theory. It, is shown that the 
absence, of reflex .effects,in the.fatigue curves parallels. the absence of 
negative after images in the.author's eye. . The. curves strongly confirm 
the. trichromatic, theory of, colour, vision, and. show. that in explaining 
colour-blindness the assumption,.of a separate, white sensation is. unneces- 
sary; , colourrblindness. seems also, to be largely connected 
with; the efferent nerve fibres, the actions of which are shown. to be greatly 
Binoculay, Vision yand the Stereoscopic. 
25. 5, PP 263-270; Disc 2, 
convergence of the eyes, the visual focus, and the variation of these accom- 
modations, a8 the) eyes sweep over, the. field do not ‘play. any vital part 
appreciation, of distance., The reco ition of a familiar type of 
perspective. system is. important, even, to "the extent of overriding the 
evidence of binocular. ‘Parallax. when the two. come. into ‘conflict. This 
may be shown by reversing the mounting of stereoscopic photographs 
or by preparing stereo-diagrams in which the perspective is not in accord 
with the parallactic displacements. Parallax, powerful in association 
with other factors, is uncertain, or even breaks down, when not assisted 
_ by perspective. There therefore appears to be no ‘‘ mechanism ’’ of 
stereoscopic vision dependent upon binocular parallax, but the perception 
of distance is a psychological function, involving the interpretation of 
all the details, similarities, and differences in the images in the two eyes, 
in the light of previous association and experience. = AUTHOR. 
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518, Reflecting: Power of Some. ere: 
_W. Goblentz and C. W. Hughes... 

No.- 403; (pp. 577,-685,., 1924.)--This, paper, gives, data on 
reflecting :power.of the sulphides. of metals (lead, mol 
antimony) ; having a high metallic lustre. The materials examined were _ 
the natural minerals—galena, molybdenite, pyrites and stibnite. It is 


‘tha, in cohtrast:with theimetals which have a low reflectingqpewer 
‘in the ultra-violet and ini ‘the visiblespectram, followed by a high reflecting 
‘power in thé infra-red; thé sulphides ofthese metals havea high selective 
reflection in the ultra-violet, followed: by/Jower and more uniform refl 
the infra-red spectrum:: Data arevgiven ‘alsovon: the. reflecting power 
519: thei Gy Me Pool.;: (Zeits. f.,Physik, 
29. 6. pp. 311-314, 1924.)—A method of measurement given; ‘the, Schwarz- 
schild: law not applied ; .a. monochromator used to prevent false lights ; 
a rotating sector without used. to 


¢''Photometry. H. Ley and F. Volbert. » (Zeits. wiss. Phot: (23 
Sept., 1924.)\—The method Henri {see Abstract, 1818 
(1913)} is- -adopted’in a relatively simple’ form and is found to; ‘give good . 
reproducible values. The use of the Schwarzschild factors, the , 
of which on the blackening, the wave-length, the treatment of the plate, 
and, other factors, in spite of very many theoretical works, is still but. 
incompletely determined, occasions no difficulty for the method. The 


“521. the ise (Zeits: + 
Physik, 30: 66-72, i924 have’ shown ‘that’ the 
: intensity. of diffusely reflected light does not always depend upon Lambert’s 
cosine law [see Abstract 1117 (1924)}.. Light reflected diffusely from a 
matt surface is composed of two parts: (a) That reflected directly from 
the surface ; (b) that scattered by the interior of the substance. (a) can 

be found for different angles of reflection/by applying Fresnel’s formula, 

and (b)by..employing. the cosine, law.Summing the parts; we get 
the intensity of the reflected light fordifferent angles) of reflection. The 
author employs this method) i in, ‘testing surfaces off paper (white and 
calcined magnesium oxide and lampblack. Good agreement 
results between the calculated and observed light intensities at all angles 
for thepaper surfaces, but large differences enter for magnesium oxide 
and lampblack with high angles of reflection. It is shown that this is 
largely due to the shadowing effect of surface irregulariti¢s. The limiting 
angle at which this effect, enters depends | upon the size of the reflecting 
particles, and a. ‘correction | can be introduced into the expression forthe 
light intensity which results i in good agreement being obtained. R PEER. 


Kod Limit. of Applicatic 


tion of the Law of Refraction: ‘Pp, 
(Ann. d. Physik, 75. 6. pp. 598-608, Nov., 1924.)—A continuation of pre- 
vious Abstract. .107. (1922)) to the case of, refraction at surface 
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623. Theory of Diffraction by Black Screens. Kottler.’ (Abn. d. 
sik, 75. 6. pp. 634-652)" préVviotis 
[see Abstract’ ‘2398 ‘{7923)); with special reférence to (papers by 
EY, 815 ( (1924): and A. ‘Rubinowies 2475 (1924)): 

Measurement of of A. Michelson. 

J) (198) Nov., 1924: Astrophys:., J. 60. 
‘pp. 256-261, ‘Nov.;' Nature, 144. p. Dec. 1924.)---In the 
‘past’ summer ‘a determination was made: between Mt,: Wilson. and. Mt. 
Sat Antonio, twenty-two miles away. «The accuracy obtained is of the 
order’ 10,000. It is hoped: that:the work: in, 1925 will) furnish 
tesults four or five times more accurate. Below is a table of results of 
thé’more important investigations to with an estimate. the 


tance. eight.’ Velocity.: 


“A. Broca. (Rev. 3. pp. 498-496, 

1994, }—Describes a modification of Fick’s pupillometer, so desighed 
nee ‘the pupil. can, be: studied, under any desired conditions of exposure 


¥ 


in, the ‘figure. 0, Pa are ‘two. small’ apertures in an, “opaque screen, 
lighted. from, behind by a lamp. The images 07, at of, O, P (formed by 
reflection at the front face of the small-angled prism CD). are seen. pro- 
jected on the field EF. This latter i is the field to which the eye i accom- 
modated, and the distance between OP is ‘adjusted until Gon two discs 
of light. which the images of O, P form on in ied are just, touching. 
iii the diameter of the pupil i: is equal to O T.W. 


Aberrations’ of Long ‘Focus Object ves. 
(Doreen of ‘Papers, No. 494. pp. 587-640, 
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‘system’ ‘gives: ‘perfect definition’ because’ of’ the inherebt 
‘abétrations of spherical reffacting sutfaces: . The aberrations of:a' centred 
len’ System até defined, and the) characteristic manner it whith//éach 
- dbérfation affects the image is discussed. . Methods for the determination 
of the various aberrations of a photographic objective are described. 
The’ method; for which'a\special camera was) déesignéd? was 
forthe ‘measurement of sphéricdl aberration and depatturelfroim thie 
‘giné "“Cofidition; while a’lens‘bench method was employed inthe: medsure- 
‘curvature of field; astigmatism, ‘distortion, and lateral and iaxial 


ehromatisni: The aberrations of thirty-three photographic, objectivesyof. 
atiastigmatic type, ‘made: by different manufacturers, are’ 'presented 


‘The ‘variation: among’ individual: lenses ‘from. the: same 


The Téylin- Hobson F/2 W. Lee. (Optical 
‘25. 5. pp. 240-247; Disc., 248, 1924:)—An analysis of the aberra- 


tions of an anastigmat lens having an aperture of F’2 is given, and 


comparison made with existing large aperture lenses. ; Some exdmples 
‘of the performance of the actual Jens: as manufactured | are. added) and 


in! which the Tens should be useful are: 


E. W: van Aibada, (Optical Soc’, Trans. 25. 5. pp. 249-258"; Disc, 


9-260, 1924.)—The paper describes a new type of lens system for*tise 


and stereoscopy. The system gives a 


of 
‘distortion. The’ ‘many advanitages of wide-angle stereoscopy over the 
Ordinary ‘type ire discussed. A “new and’ compact’ type’ of wide-angle 


‘om 85° to 90° diagonally which is practically free from 


‘view-finder is Also described, and it is’ claimed "that, with the’ exception 
Of ditect foctissing, it yields all the’ advantages hitherto 


‘graphically. 
maniifacturer as‘ well as differences found in lenses 


529. The pivation of Coppeéred-Glass ‘Mirrors, BOACH\ Fretch. 


‘(Optical Soe., Trans. 25. 5. pp. 229-238: 1924.)+-The 


oie of this paper is to introduce a method for the deposition of copper 

on ‘plate+glass surfaces. in the form" of a highly reflecting cohérent film, 
‘with ‘special reference searchlight mirrors. An’ earlier research: on 
this subject was conducted by Chattaway in 1007, usitig phenylhydrazine 
‘as’ a reducing agent, ‘but on’ his findings it was not possible to obtain .a 


Coherent’ copper “film ‘on plate-glass surfaces.’ It is considered bythe 


‘author of this paper that this was probably due to the ‘formation of tarry 
“by- products, which appear’ inevitably to" result ‘when ‘such’ a reducing 
‘agent is used. A considerable amount of research ‘was’ conducted at the 
‘War’ Department Searchlight Experimental "Establishment ‘with> the 


| ‘object of eliminating ‘this’ drawback, as well as temperature difficulties, 


insuperable from ‘the use of phenylhydrazine. -During this research’ all 
possible: variations of temperature reduction, quantity and quality of 
chemicals were explored. .This paper presents in detail the results of a 
few. the’ priticipal experiments’ ‘which were conducted during the*rieces- 

réséarch;’ and’ fully défines a new method which,’ by the ‘tse of 
hydrazine’ sulphate, ‘enables satisfactory coherént atid lasting" film: to be 
deposited on plate-glass surfaces at a 
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_As it appears that the cleaning of the glass surface is, peculiarly, important 


‘te the film deposited thereon, a short statement is made as to the cleaning 


H. Graf. (Phys. Zeits. 25..pp. 489-495, Oct. 15, 1924.)—A modification 
of Hartmann’s method. . Small holes are punched in a metal screen to 
form a:pattern—e.g, a logarithmic spiral; the screen is placed close to 
the lens and perpendicular to the optical axis ; a small arc lamp is placed 
at some distance along the axis; on the other side of the lens. is a movable 
s¢reen of ground glass perpendicular to the axis, If there is no spherical 
aberration or astigmatism the patterns produced by the beams. through 
the different holes will.all-be similar to one another, since all the beams 
pass through the focus of the lens; otherwise the patterns will alter 
with the distance of the screen from the lens, 


Apparatus for Delermining the Power of a. 
ean .E, Judin. (Phys. Zeits. 25. pp. 495-497, Oct. 15, 1924. )—A small 
telescopic system is employed, placed above the eyepiece of the microscope, 
and having unit magnification. A micrometer scale is placed on the 
stage of the microscope, and a second scale at the common focus of the 


objective and eyepiece. of the scales being 


(Zeits,. f. Physik, 29. 5. pp. 272-276, 1924,)—The object. of 
oblique illumination is to combine the sharper definition of transparent 


 @bjects under immersions obtainable by oblique illumination 


with the freed azimuthal errors obtaina central illum 
Sci. Instruments, 1 1-8, 


534. Slow Speed Training pes Distance. 
Schilovsky.. AJourn.. Sci... Instruments,.1. pp. 23-25, Oct.,. 1924. 
The:increase in precision in the training of telescopes, microscopes, etc, 
is possible only if an electrical device, controlled from a distant station, 
is applied, to the moving parts. , It is essential that the angular. velocity 
of the training motor should correspond with that of the handle of the 
manipulator. Standard motors, in which the speed of rotation depends 
upon:load and output, cannot be used ; the only system available is one _ 
where the manipulator can revolve the magnetic field of a motor’s element 
in strictest conformity with the speed and direction of a distant device 
at the governing an of his system 


Cues. Sacia. (Optical Soc, of, America, 


oad Rev. Sci. Inst. 9. pp. 487-494, Oct., 1924.)—The wave. form. of .an 


function is reproduced..as a fluctuating. beam..of light whose 
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electric. vibrations) derived. from, the light, variations 
by: means. of a selenium cell, photoelectric cell, or other suitable device. 
‘From.these vibrations the various components are selected for.measure- 
ment, the calibration of the apparatus being taken into account, 
10. »pp. 361-368, .Aug., 1924. Nature, 628,. Oct, .25; 
Direct. observation of the sun’s.dise by, monochromatic.Jight, employing 
high dispersion is achieved by a modification of the usual spectroheliograph 
in, which the, two slits are rapidly oscillated... The image. of.,the, sun jis 
formed: on. the slit of the spectroscope. by a coelostat, and the light, then 
passes to a concave mirror placed to return a parallel beam to a plane 
grating just below the slit... Thence the.diffracted light passes to another 
ontave mirror, which focusses the spectrum below the: grating....Part 
of the-spectrum is isolated.by, another slit, The two slits are. 
on. opposite ends of a rapidly oscillating arm, pivoted midway. between. 
OF 06 shits. may, a.rapidly revolving plate, ..A. Wh. 


537, Recording Pyr eli Gorezyfski... (Optical Soc. ‘of 
America, J,..and-Rey. Sci, Inst. 9. pp. 455-464, Oct.,. 1924. .Rey 
dOptique,..3, pp. 473-487, .Nov.,,.1924, Monthly Weather. Rev... 52. 
pp. 299-301, June, 1924.)-—A Moll-type, thermocouple. is combined with 
@ recording millivoltmeter,, the couple being clock-driven.. equatorially. 
A full description of the thermocouple i is given.. The elements are.in, the 
form of blackened. metal.strips about ,0-005.mm.. thick, and. the metals 
used.are manganin and constantin,,;.. The couple.comes. to. its 
within, two seconds, is very-sensitive, has a steady zero, and is not, undul 

4A, Series..of four. screens.is also described, for obtaining .. 
partial intensities of solar, instrume are used 


538, ‘The Theory, of Prisms... of Spar. ‘and 
Glass. H. Schulz. (Zeits. Instrumentenk. 44. pp. 453-457, Oct., 1924.) 
Epfirelg Abairact 1738 Beha wot F- 
1... pp. 39-44, Nov;, 1924.)--The two i images of the sun formed by a pair 


y tigh) 


-of plano-convex. spectacle lenses, mounted side by side with their optical 


centres separated by.a distance equal to the mean. diameter of either sun’s 
image,, are observed. on a.declination time lattice on which the curve 
showing the.equation of time throughout the year is also drawn. Asecond 


curve, displaced. by. an,,amount.corresponding to the longitude, is also 


drawn, but.in.colour,.on the lattice. ;, An entirely uneducated person may 
read. directly.,Greenwich,mean noon on the coloured curve... Local mean 
noon,may be read. onthe black curveand local solar time for about twenty 
minutes. before or after true noon may be. read on_ the lattice, 
lenses of 64:in. focal length the meridian line, may be, observed within 
one second of time, and the overlap of the i images in winter and their separa: 
tion in summer show that the sun is nearer in this hemisphere in winter 


thaninsummef, Use is made of symmetry for obtaining a greater accuracy 


of reading ‘than would be possible with a single image. The larger sun- 
spots may, be seen and their transits observed. sie are given for 
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the ‘calculation of thé of intersection of ones! and ‘planes ‘on 
540. A Light Filter the Line 2537. O. 
(Zeits. £. Physik, 29. 6. pp. 328-331, 1924.)—A very short quartz vessel 
filled. with the vapour of chlorine'at high pressure’ (65 atmospheres) 
is found to-make a useful light filter by means ‘of which the portion of the 
spectrum: of the mercury arc-light from 2537 AJU. up to the extrethe 
photographically active wave-length of the lamp, 4358, is absorbed. 
It; however, allows the' passage of the line 2537. is given 
‘198 541. ‘Theory: of he Martens Sat Ho 
_(Phiys. Zeits. 25, pp: 482-484, Oct. 1, 1924.)—The essential ‘parts of the 
‘polarimeter are a doubly-refracting prism and a nicok’ ‘The paper deals 
with the systematic errors’ introduced by incorrect. nicol 
im the neutral position before measurements are to be made. 


{ 


Interior Diffusion ‘and’ True Absorption of Light. italob- 
| ale (J. de Physique ét le Radium, 5. pp. 269-279, Sept., 1924 j- 
The theory of true absorption proposed is based on the idea that two 
: phases may be distinguished i in the transformation of radiant energy into 
heat. The first consists in the transformation ‘of tegular radiation of 
‘waves diffused by reason of the heterogeneity of the medium, whether 
‘structural or due to molecular motion.’ The second phase; referred to as 
: “Snferior ” diffusion, corresponds with the transformation of the enetgy 
the diffused ‘waves into heat by means of the reaction ‘of the waves on 
“the molecules of the medium. Where the molecules or atoms of the medium 
are associated with electrons or ions, the latter, b by assuming “vibratory 
motion, receive directly the energy of radiation." Ina mathematical 
study it is shown that this conpeption , can be readily 
B43. Theory of of hig Rocard.’' de 
Phila et le Radium, 5. pp. 280-288, Sept., 1924.)—It is shown how 
- -¢hé molecular theory of diffusion of light: is consistent with theories of 
‘the Einstein type, and the possibility is established of taking into consistent 
account the influence of the reciprocal interactions of the molecules of 
‘the medium ‘at their respective distances, and consequently the quantity 
of light diffused by an aggregate of such molecules. A particular force 
rélationship is*introduced which is said ‘to have’ been hitherto neglected, 
‘and to<be’ applicable ‘even to highly compressed gases and to liquids 
- approaching the critical state. If @ be the reduced temperature and 0 — 
the reduced volume of the fluid, all formule giving the extent of diffusion 
by the fluid; on the explicit assumption of random niolecular distribution, 
should be multiplied by I + 9H(0)/8v, H(6) having the following numerical 
Values, which are to ‘even Compressed, to 
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Tichanowsky. (Méteorolog: Zeits. “41! pp? 3524367, 


Observations were made at Tashkent, 1916- 1999, ‘with the help of a Martetis 


polarimeter. The “polatinieter’ suppdrt’ is''screwed a” ‘tripod “anid “set 
accutately in the vertical position. The magnitude of the étréts atising 
from the determination of (1) the plane of polarisation, and (2) the null 
point:of the Nicolsy fromthe: movement of the sun ‘during an obsetvation 
and from: the difference .of colour of the:two parts of the field for comparison 
in; the -polarimeter. are. discussed. Mean!, values” are ‘ ‘obtained! for..the 
maximum: polarisation and for: the polarisation at the zenith for: altitudes 
of the sun between — 5°. and The maximum value of the’polarisation 
at the zenith was found to: occur withan altitude of —3+7°.) for values 
below. + 6° the polarisation rapidly «decreases, but: in: no. case reaches 
zero because: the light: from. the :night is: also polarised. second 
maximum, of polarisation ‘which occurs: as the altitude: increases »beyond 
3-79, depends; upon the magnitude the polarisation, occurring 
nearer to: 0-0° as p increases. The causes of the decrease of the maximum 
polarisation with increase of: altitude are discussed, and the: effects of 
scattering in. the lower air layers; the change of chemical composition 

545. On the Polarisation of Light at Diffase ‘Reflecting 
Bodies... P.,Woronkoff and .G..J. Pokrowski.. (Zeits,.f. Physik, 
139-150,, 1924.)—-The -polarisation. of: diffusely. reflected. light 
been, measured. with respect to. the. incident.,and; reflection angles 

(i, ry and found to vary: directly, with, the absorption... A maximum 


is. found, at. + which jis, dependent on. the refractive, index... For 


small absorption no polarisation, maximum has been observed... Apparatus 
details are included with data, tables, the amount: of polarisation being 
determined..by the K6nig-Marten. spectrophotometer ,.for rust, magnesia 
usta, white, black, and coloured. (Rhodamine B, Brilliant, Green) papers. 


H. H. Ho. 


"546: % Solution of the Eq Didons. 
Optical Soe., Trans*25:'5. pp: 273-282, \—The 

enéral by which the ‘properties of the comporie of a 
‘ompound optical system aré ‘determined i is ‘put into a new form. it Sed 
are obtained ‘consisting of terms containing arbitrary constants, togéther 
with any particular solution. ‘The particular solution. itself is the sum of 
two parts, one of which is independent of the corrections required in ‘the 
complete instrutient, while ‘thé other contains only the terms. which 
express ‘these special conditions.” The “arbitrary terms are given” ‘for a 
system’ of any number of components, and the particular solutions for 
components, the cases which require special treatment. 


‘A Simple Form of Ww. (Journ. 
Sci. Instruments, 1: pp. 25-26, note describes simple 
form of vibration | camera © Suitable ‘for ‘use’ when photographié records 

are made Of either transietit’or répeated'phénomena. ‘A ‘plate-holder 


ehicisi plates up to 15 cm. long is shot at 300 cm, per sec. or r quicker 2 along. 
VOL. XXVIIT.—A.—1925. 
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grooves past. slit.im the Jid of a, Jong shallow, box... Stretched catapult 
elastic cords or compressed. springs, .used to give, the plate .the , desired 
velocity, are arranged so that they just cease to, accelerate. the, plate.as 
Y. Akishino. (Téky5 Univ. Aeronaut. Research Inst:, 
‘Report 1.°8: pp. 213-223, Sept.,1924.)——Describes' the application ‘of the 
kinematograph for recording the stream and flow lines about aeronautical 
models." The drawbacks ‘of the single photograph are ‘discussed, atid ‘a 
, description is given Of apparatus capable of taking about 1200 pictures 
continuously: Most of the earlier apparatus and records 
were destroyed in the earthquake and fire of September :1923,'but/a few 
gine were'salved, ‘and these form the subject of the present provisional 
‘report; The authors ‘used a wind channel of the: Géttingen ‘type, ‘and 
employed the striz method’ of Tépler and that of Dyofak’; latter 
utilises direct projection: ° “Spark photography was ‘used for obtaining 
the’ photographs ;a high-frequency generator, such as those employed 
in radio communication; was found satisfactory for obtaining the: periodic 
short-duration sparks. A number of clear photographs are reproduced in 
| A.W. J. 
the Sensitivity and on the Latent Image. S. Sheppard, E. 
and Trivelli?’ “(Eastman Kodak’ Co. ‘Research Lab. Comm. 
Frank. ‘pp. 507-515, Oct., 1924.)-This paper 
describes the action’ of chromic acid’ on the sensitivity ‘of the latent ithage, 
on ‘both ‘ordinary ‘and ‘orie-grain-layer ‘plates, and discusses ‘the ‘principa 
facts determined. “Reference is made to. thé ‘provisional conclusion 
@fawn ‘from this work ‘and ‘to’ the ‘bearing ‘of the results upon thes 
of ‘other investigators. subject’ of ‘with 


was ‘(See Abstract 258'(1924).) AW. j. 


tudies in P) tographic Sensitivity. Action. of Axsenite.and 
Agents, ont Sensitivity. S.E,. Sheppard P. Wightman 
and. A. P. H. Trivelli, (Eastman Kodak Co, Research. Comm, 
‘Frank. Inst.,, J, 198. 629-646, Nov,, 1924. )—The earlies 
work of Bancroft, Perley and Clark is discussed, and evidence is put for- 
ward. to show that the idea of pre-exposed sensitive nuclei, due to Clark, 
wa not. supported, in so far as his iodometric determinations are concerned, 
by the published results. The authors advance their reasons for disagreeing 
with, Clark’s conclusions, and analyse his resylts in detail, Experin nents 
are described which showed that: (1) For the emulsions tested, even with 
drastic. development, of plates treated with any of the arsenates for. periods 
of time. ranging from ten seconds to eighty minutes no great develop- 
ability was produced; (2) the solubility of AgBr grains in the monosodium 
salt,.. even. in, »,concentration and for the, longest perieds of 
treatment, “was to the eye very slight. There was. considerable solubility 
rains in. the. 10 %.-_arsenites . of stronger. alkalinity. Tab bular , 
values and photomicrographs are. inched, to. illustrate 
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Parallelism of Photographie Blachening Curves. 


and (Zeits: 4; Physik) 29: 5: pp: 2675269, sent 


wavelengths ican’ ‘be brought to coincidence by a 
lateral ishift “with ‘some plates. ‘Wellington orthochromatie~anti- 
but’ nét with others (éig.! 
The Law with Pigments. wish. 

pp. 61-86, ‘shown ‘that’ the ‘blackening of 

gelatine, in the region ‘examined; with the same exposure, is’ a 


lih¢at fiinction of the logarithni' of the’ intensity. The straight line 


*blackéning curve'is malty times greater ‘than with’ a silver bromide 
tine plate’ A’ bending of ‘the blackening curve’ with over-exposure 
is’ gentfally ‘not observed: The Schwarzschild law is found to hold’ good 
for the ‘between the bhickenitig’a exponent 
in these Sis found Gi 
Blackening. K. Schaum” ‘(Zeits. wiss. Phot!°23. pp.’ 52-61, 
1924) —The Stibject is “dealt with’ under the following heads): 
of ‘error; ‘most error ofa 


Abstract 2481 (1024), 
“387-391, 1924.)—Although’ the experiments’ of Schéffers {see 
(1924)] are’ in theniselvés Véty ‘valuable and interesting,’ his 
conclusions ‘ate’ arrived at se false reasoning. “It is shown in’ the 
that’ his‘ results all find their explanation’ in the usually 
ACCEL hat’ the process AgBr Ag+ 'Br is’ reversed under 
in Consequence ‘of ‘high bromide pressure ; «and 
his coagulation thebty i is in Contradiction with the’ fundamental fact that 
halogen-absorbing  agericies hinder ‘Solarisation.’ ‘The author ‘refers to’ his 
own studies’ of’ the ‘reactions Of Sytithetically “produced photobromide ‘to 
prove the’ dorrettness of the reversal theory (Das latente Haile; 

sil the Phosphorescence ne Earth 
in’ Phosphorescent Pavt TT. Tomaschek, 


Tit 


(Am, d. Ph duct 75. 6. pp. 561-597, Nov., 1924,)—Part I [Abstract 2960 


“With the’ investigation: Of the individual ‘characteristits of 
t jenomeéna of phosphorescence. The "present paper ‘hotes the’ 
éhces of the fundamental constituent ‘materials, firstly those effects which 
‘from ‘the ‘alkaliné’ earth atoms, and secondly those’ which ‘have 
origin” in the éonmmon atoni. “Both these irifluences' evoke ‘variations; 
oh ‘the ‘one hand in absorption ‘properties, and on ‘the other in'the 
emission. ‘The paper, ‘whilst’ tlearly ‘distinguishing between the two' sets 
of influences, treats of their opposite relationship at the same time. 
éaling withthe influence of the alkaline earth atoms, the’ investigation 
shows that ita the case ‘of absorption the effécts updn intensity und duration 
are Very gféat, ahd ‘tndér ‘Gertain’ ‘ircomstantes ‘Conipléte inability of 
iNumination ‘fésults. ‘Tn’ ‘all ‘cases “where the three alkaline earths were 
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similarly tested it is shown that, with a gradually: progressive, yaluejof:the 
atomic weight and not a fluctuating one—¢.g. taking Sr—-a maximum and | 


a minimum influence are produced; . The temperature,conditions are not 
of great:importance.as regards intensity... Taking samarium compounds, 
SrSSm: is: brighter than, CaSSm, and the total, illumination: js; smaller, 

- whilst a yet greater diminution occurs with BaSSm at ordimary )room- 
temperatures. Analagous tests of phosphorescent bodies containing sama- 
rium oxide show:that' BaOSm is not at all bright, SrOSm is. medium, 
whilst; CaOSm is; the brightest and gives, the most lasting illumination, 


The influence of. temperature, and distribution of excitement are. discussed 


fully... When considering: the influences on, the emission, the investigation. 
is divided under three headings : (1) The displacement of the wave-lengths, 
with alteration of the.alkaline earth, atoms ; (2) the relative intensity of 
the, individual lines to each other ; (3) the sharpness of the lines and the 
influence of temperature thereon... Results of. tests made on, samarium. 
phosphorescent compounds are appended, as these. give excellent, definitions 
of the laws. The common atom phosphorescent effects are similarly 
treated under the same headings, The characteristics of the, groups of 
lines: are, investigated, and in general the distribution of lines. ACKOSS, the 
spectrum, is irregular, but at individual, points crowding: or grouping of 
lines Such. concentration points. are. known. as partial 
teilgruppen.’’ . The. most important factor about a particular 
group is the: common: ‘deciacnent distribution which leads. to the produc- 
tion of;the light emitted from the similar basic nucleus of the different 
lines. “ CaSSm phosphor” was investigated and excited by a mono- 
chromatic source from a.mercury,lamp, The spectrum was duly recorded 
by. a quartz spectrograph, and the. ensuing results are embodied in a series 
of tables... Further investigations on the influence of temperature sity 
the constitution of absorption of, phosphorescent bodies were made an 


the results recorded... After a treatment of the constitution. arising 


emission, nuclei, a strong grasp of the fundamental ideas and observatio 
leads to.a.conclusive point from which a quantitative estimation of the 
variation of emission, wave-lengths can be made... The. variation for the. 
transition, from, one alkaline earth to another, is given. as the sum of two, 
expressions, in the first of which the influence of the field external to the 
nuclens.is considered, and in the second the variation of the conditions of 
combination of the emission electrons are regarded... The relation asied 
shows remarkable agreement with experimental results for phosphorescen 
_ Manganese «ompounds... The paper concludes with a, detailed discussion 
and its, in experimental work, S. G, 
tonrtedy 
ensiti “K. Donat. (Zeits, Physik, 19, “6. 
Pp! )--Experiments are. described. with a, view to t 
the theory. of Klein and.Rosseland on the exchange of energy when atoms 
of two, different. gases collide. . Mercury. was mixed with indium, antimony 
and.‘arsenic, in. turn inthe, gaseous. state,,. Radiation of. waye-len 
2536+7 A,-was used, and.in the-case of indium:sensitised. wa 
nthe 
a: Planch Radiation, ‘Law. for dion. ‘Two 
Degrees of Freedom.,, K.F, Niessen. . (Ann..d, Physik, 75, 7. pp. Lor 0, 
1924,)—The.. present mathematical paper. seeks . to. find whether 
Planck's; results will still be obtained, when an more, the 
VOL. 
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degree .considered, from. ob. the. 1 radiation. 
theory. The conclusion is..drawn that.the Planck radiation law. can, 
derived forthe case of two.degrees of freedom. without, the introduetion of. 
new: hypotheses, and that it,is:highly :probable.the:case three can; be, 
dealt;-with: in’ an analogous’ manner,| For; more. than, three: degrees ; af, 
freedom expressions occur which. até not easily.dealt with mathematically,, — 
§ilireviews the! derivation Of the Planck) law ;..§ 2.considers applica-, 
tion disturbance. theory ; give, the calculation: of, special: 
; § 6 includes an extension, to the.case.of three, degrees. of freedom:;, 
and § 7 deals with H. H. Ho. 
(Rev: d'Optique, 3. pp: 488-492, Nov.,.1924,)--The tubes .used, have, two. 
cylindrical portions. in line about 2.0m, diameter, one being about. 4.cm,._ 
and/the other about 7 cm.: in length... The. two: portions..are. connected 
by neck; about. 3.mm. diameter. External electrodes. about, 
3:3'cm.imdength are. mounted symmetrically on either side.of, the neck ;. 
these may: be! of aluminium .foilsecured with a binding of soft wire jor, of. 
_plumbago: enclosed; in brass ¢ylinders.., The ‘cadmium. is introduced .by 
distillation, and-the tube is then sealed up. The tube is. heated, in, an. 
enclosure to a’ temperature» between: 300° C.,.and an-in 
coil is used for: excitation, the :radiation. being observed. end-on,. The. 
apparatus gives three, simple radiations, ‘AA644, 515 and 466, which are 
capable of giving interferences with path differences of over 20cm, The 
radiation A644 is identical with that given by Michelson’s tubes. Three 
other? radiations; \A538, 534. and: 442, will give interferences: with 
differences of over 4icm.. The 509, and 


J: 182 pp: 373-380, Nov., 1924. )++This paper, which is reproduced: from 
the Handbook to the Exhibition of Pure’ Science: at the British Empire 
Exhibition, gives.a clear statement of ‘the nature of; spectral series.and, . 
their origin ‘according’ to Bohr's. quantum: theory. addition, to! are, 
ahd spark band and those of ionised atoms: are: 


a 560. Bona: of G.. ‘Dieke. 
(K, Akad, Amsterdam, Proc. 27..7—8. pp. 490-500,)1924,)-—Ge groups 
of’ lines: with constant: difference of: wave-length have been. found by 
Fulcher; while.Croze has arranged lines-which: have no Zeeman-effect 
series:'| The tegularities can be extended from, the results: of Merton ‘and, 
Barrett, Three ‘groups of bands are.found.in:the red, green and blue 
respectively. The structure of red band .can. be plotted as a numberof 
zero’ branches due to: transition m—+>m-of. the rotational quantum-number _ 
m, and the lines’satisfy the equation w= A (m’ 
There are also:a number of: positive branches due. to.,transition,.in, 
m+ Tables of.these: branches with intensities. are. givenfor. 


16. 6. Nov.,: 1924:)--This was. formed ‘when. hydrogen: or, 
VOL, XXVIIIL.—A. 1936. 
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and agreed with that of the ‘continuous Geissler-tube spectrum. It was 
difficult, through overlapping of series spectra, to find the true beginning 
of the continudus spectrum); it lay between’ Hy ead Hy, with an ‘apparent: 
shift towards longér wavelengths at higher pressures. seems certain’ 
that the hydrogen moletules are the carriers: ‘This has ndthing to do with 
Bohr’s’ céntitiuous spectrum, which may. possibly first when the 
562. Term Names of Multiplets in the Tron Spectrum. Ss. 
yudsmit. (K. Akad. Amsterdam, Proc. 27. pp. 672-583, 1924). 
Ping goveriied: by the for tiie 
inher quantum’ numbers were first used by Sommerfeld, and 
Landé’s relationships between these quantum numbers and the azimuthal. 
quantum numbers Kare first briefly discussed inthis paper. Using the 
rules’ of Sommerfeld’ and Landé, the values of and J are then deter: 
mined for the terms which form the iron-multiplets found by Walters: 
(see Abstract 91 (1924)]. It is established that twenty iron-multiplets 
aré combinations of thirteen different terms of a triplet- and a‘ quintet- 
term system; Copious data tables are included: The multiplet lines are. 
also found to coincide almost totally with the low-temperature lines given. 
by King [Contrib. Mt. Wilson, Vol: should. 
Spectra Repularities fr W.F, 
ewe ‘Acad Seis “pp. 419-430; (Nov. 4) 1924.)+-Tables are 
given'of examples of multiplets in the arc and*spark ‘spectra of both 
scandium and yttrium. In addition to wave-lengths and wave-numbers 
of the lines; the energy levels and estimated relative intensities are given, 
and ‘for scandium King’s: temperature classes | The results: published by 
. Meare for the Zeeman-effect of the yttriumiart and spark spectra are also 
reproduced, together with ‘the patterns calculated by Landé: ‘Extended 
of thesectwo clement are te be 


4 
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| 
‘Fhe Spark Lines of Copper. M. Siegbahn and Bi B. 
Ray?) (Arkof) Mat/Astron! och: Fysik, Stockholm 18:.19:(6 pp.], 1924.) + 
The Ka lihes-are produced’ when an electron from the L shell jumps to'the 
shell) has previously lost’an electron: «According to Bohr, the 
of electrons in’ the M shell changes rather suddenly: in passing 
from aluminium to argon; and again in’ passing from: ‘Ti to Cu ;)) these 
changes affect’the next inner or L’shell, andthe frequency difference of 
Ka, and Ka, in’ these regions shows this. Two curves are drawn ‘with 
which, according to ‘Sommerfeld’s ‘theory, shovld be 
as ordinates and Z the ‘atomic numbers as 
abscisse. These’ show that the expected irregularities occur in the above 
regions / The second part of the paper deals with some new measurements 
of Dauvillier on the spark lines of copper, in which ten new lines were 
found in the second order spectrum in the K-series of this element. The 
authors have tiow used calcite, whichis a more perfect crystal than*the 
rock-salt employed ‘by Dauvillier, and come td 
VOL. XXVIII.—A.—1925. GY 
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the: new. dines!.of this observer. are,due to; amperfections; in. the rock+salt 
employed. a note on, the first, part.of,the paper the authors. state, that 


they: have made,caloulations of the gradual changes of the. a, and agilines. 


from sulphur wpwards,} and find; that. from).the..theory.. the, changes; are. 
similar‘for: both: thea, and) ag lines. |: The-experiments seem. to be. strongly. 
in’ eontradiction;:to the ordinary: Sommerfeld, relativity, theory,.of 
OSs Absorption: Spectrum cand Gonstitution of Sulphur, Vapour... Pres 
Molecules‘, V.: Henri, and | M. Ge. Teves.’ (Nature,. 
Pp. Dec? (20, +1924. pp. 
1924.)--The has been studied, 
at temperatures. between 100° and,1 000° and pressures from 0.5 
250° p <<: only $, and Sg molecules are present, and there 
is» general:absorption: without: the temperature; the 
spectrum of Sy gtadually appears... From-3700 to,2794-2 A, there are bands, 
with structure}; and. the: rétational .movement of: the: molecule is 
quantified. Details are given of the complicated structure and behaviour 


ofthese: bands,.in which, there are more. than.5000 fine absorption jines. 


‘Fhe moment ofirotation forithe normal molecule of S, is = x- 
and: forithe activated one I, #13: & x 10-49, as determined from a study 
of the bands at the lowest pressures*at which they appear. Thedistance 
‘bétween thé’ nuclei of the two Siatoms jis therefore 0-7, A. in the normal 
andi0-93:A. ini the activated molecule.) From 279412: to 2592 A, there,are 
continuous bands, ithe change at 2794,2 
being abrupt; this means the disappearance of the quantified rotation 
of is a.special case of a general result,described byzone 
of the iquthors; [Abstract; 2774 (1924)]. «From, 2592,40;2476 A. these, are 
broad: continuous bands. |The first; abrupt change in the.structure of, the 
at 2794: -2:A, comresponds to an, increase; in. the internal energy 

102/100 cal. per gm, mol); causing a.clecrease .of, the; frequency 
of ,oscillation-of the two, S; atoms: from 397, distance 


between ‘the atoms: increases,so}that.the bands are, weakened ;. ¢ 


fat 2602 increase of the internal. energy by,.110,000 

42 7/1. this: ‘gorresponds »to,,the; resonance, potential. yapour, 
whete-tle valency: electrons‘jump. into /higheg, orbits; vibration, frequency 
decreased to) 300.cm,~},:distance: of the atoms further increased... Impacts 
are ho Johger the resonan¢e. potential, but;it new appears, that, 
beforé this stage is reached, the internal structure of the molecule is modified, 
the atoms ate driven apart, the bonds.are weakened, the molecule, hecomes 
‘more! reactive; and) the: rotational movements..are|no.Jonger quantified. 
‘This-isia preliminary preparation for dissociation, and:may. be called 
ther! predissociation, of | the: Resonance, follows, then 
ionisation, ‘and finally. dissdciation ui 


(Bhys: cuxves,of sodium 


- vapour wave-lengths: neat‘ the, principal. series. limit, 2550. to) 2180 Aven 


Reliable. ‘ultra-violet photometric,.measurements ;were., secured: sing 

a steady rotating disc cadmium spark as ‘source, and by taking:on a 
plate, in. addition to:threé:absarption, spectra, exposures for eight different 
intensities: varied: in: steps from 2;to -by means of oscillating, screens, 
each exposure being: for the same time. was reduced 
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to16 sec. by using ak absorption furnace with a column of vapour: 
Jong.) Measurements of a single plate thus gave: 
curves ‘for that plate! whieh were needed to determine/from=the absorption’ 
spectta thé actual ‘tratismissi6n’ as’ a‘ function’ of. ‘the: 
wave-length deéreases;' transmission ‘rises°toa maximum at -2468:A, 
then decréases regularly to ‘sharp minimum’at the series limit 2414 Ay 
then rises to a value at 2200, about equal to that at 2465. The series 
limit absorption thus decreases rapidly with decreasing wave-length. 
The eighteen: curves obtained for different vapour densities are very similar, 
all! ‘being’ ‘convex? upward. discontinuity. observed: is. 
from! 34% transmibsion 20 % at 2414 for’ of 
medium density: for’ greater’ or less densities: of saturated: ‘vapour. the 
discontinuity to the presence ‘of ‘band absorption even: 
béyond ‘the’ limit; the precise variation of atomic absorption with wave- 
yet be determined) from ‘these’ results:°: Densitometer 
eurves for sodium ‘pritcipal ‘Series absorption and for hydrogen: diffuse 
‘Gnd Specific Heat of Chlorine 
((Zeits. phys’ Chem.113: 1924.) Wabit2’ 
49 “Bands” 't6' five series” of 34 members in all) have 
v 220482 + 265°5p p and ‘n° being’ zero! ‘or’ whole 
Two oscillations’ in the molecule’; disbysséd)' The ‘specific 
heat’ at’ ‘constant vollnie 7°6°-L 0-8 pet mol:, which 
there'is a in the molecule.’ d 
im the ae Spectrum of Cobalt: Wallters: Jr. 
on ‘Adad: Sei.) pp. 407-412, previous 
paper’ [see Abstract 91 (1924)] announced the’ discovery of regularities in 
the “arc ‘spectrum! ‘of ‘iron, which’ were ‘the first for-aity' ‘element 
eigtith column: ‘of ‘the’ periodic ‘table.’ ‘The altermation law has ‘now ‘been 
vetified! forthe first méiiber’of the triads in this column, ‘since’ the iron-atc 
was’ found ‘to ‘contain ternis of odd: maximum’ multiplicities, 
‘the ‘Cobalt-are spectrum is now shown corisist:of combinations of 
terns whose ‘maximum multiplicities are'even: his preliminary noté gives 
twélvé tiultiplets in the quartet system of the’ arc spectrum of’ ‘cobalt; 
which ‘result from the combination of 2:P-, andi G-levels; and 
involvé 88 ‘thé 815 ‘of ‘cobalt: of temperature’ classes;Ioand Ii. 
That thé levels F and! ‘the ‘lowest ‘concerned in’ these: multiplets -is 
shown by ¢omibittations’ of the remaining levels with: others: which involve 
Of ‘tein pekature and! drdniterms were found 
to be’ ittverted) "whereds ‘thos’? of ‘cobalt are normal, ‘resembling those of 
the! majority’ of elements with! complex: spectra, | This abrapt-change; from 
ivon is Of interest, since in approaching ‘iron along a ‘tow’ éf:the: p 
table from the other direction, titanium and vanadium have all terms — 
a few inverted) ‘Mmanganese‘many, and iron all inverted. 
pe Arations “of the sub-levels the quartét System of eobalt averdge 
four times larger’ ‘separations. for: the: : 
Shark Spe Spectrum of Potassium: Dahmens | (Zeits: {.cPhysile | 
29:°S. pp 264-266 The ‘arithor® presents) new: measures: of 
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bétwéen'.A3400 Av and 17000 in 
subject of'a future 
Théony.of the Spark Spectrum of Aluminium. 
(Phys. :Zeits 26. pp. 477-480, Oct}, :1924.)-—The correction. factor ‘to 
series terms: worked out in: connection;'with helium and lithium’ [see 
Abstracts 4381 and 12438 is; now: applied the.,spectrum) of 


doubly jonised: aluminium, Alsip, discovered by Paschen. 


whieh depends: upon the of the 
remainder ;of:the-atom,; and it, is show in this case. to consist of thre 
concentric; and: singly quantised rings/of electrons, |. The jring: nearest t 
nucleus contains <cight electrons; and: the ‘second ‘and. third, one. 
This«structure: differs from: that of Kossel and Bohr; int gives better 


t. 1, This spectrum is ‘considered in the 


same. but with one ‘electron in 1 the outer is paper 


(aa As "145-158, Oét., "Otgin' of ‘the: 
and bf Water vapour. ‘suggest ' that 
the Cdtrier of these bands i8 the’ ion rather than the water molecule. 
application "of the quantum theory of band 6 
é fine 'str ure ‘ot the A3064 bands’ gives” inférmation 

"thie catriet!™ Wavelenigthe diid Seti¢ Relations of Lines 
Band.—This band’ has been photographed’ with’ high disper’ 
anid ‘wave-lengths’ dcctirate' to A have’ ‘Heer! determined for ‘all 
its’ Evéry line has” "assigned" ‘to! “parabolic! These 
with those fot the A3064 ‘by Heurlinger, 
lalysed “on the Basis ‘Of the quantum theory 

the it Of Inertia Of the Cattier two give’ the same 
of of ort. 63x 10-49 gr. cm.?, bubdifferent moments 
‘180 ‘the’ Value “of ‘the “fi iomenit of inertia’ ‘with 
on quantuin,’ while the initial ‘morient ‘of! inertia’ cortstanit; 


: inde endent of the. rotational, velocity... The. relation, R(m).— Q(m) = Q 


Pp ich, should pole efor. every.value of m,.is found 
for’ thi tm ‘which f Of the'R 


New B: and Fit to the ‘vidlet 
ad of ‘band: ‘have’ béen ‘Heasured.| These fines form # 
series. Pheit’ ‘cattler is unkiiown: Yd 
Electrons: emitted: iby Elements.of Weight. 
H. Fricke) and: Glasser (Zeits. fobPhysik,, (29) 3747882, 
results. given for a series of, measurements. 
the absorption coefficients..of secondary electrons emitted. 

of low tatomic: weight: (graphite, » 

‘aluminium, | gh and copper), The theoretical 
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bearing of the results isidiscussed: and a) disagreement .with Compton's 

574. The Compton and Duane Effects. J. A. Becker. “Ww at. Acad. 
Seis Proce? 10. pp! 342-346)Ang., was:used as scatterer 
for the ‘X-rays, the angle betweén the incident and scattered beam being 
about:100°.. Under these conditions the Compton shift: should amount 
to 0°027°A.; while the ‘Duane tertiary radiation shift shouli‘be 0-069-A/; 


for molybderium the *separation dnda; 


it’should be readily ‘possible to’ bothoshifts the same 
plate for both: lines. A’ calcite crystal was used ‘as a:Seemann 
‘aluminium, calcite: ‘crystal ‘and’ ‘photographic’ plate 
wére' screened from all ‘possible stray ‘radiations. Film°2 shows a distinct 
Compton’shift, ‘for both'a and B lines, of 0-0275 ‘A: There isno indication 
ofa Duane shift. Similar results wére obtained with film: 3; which was 
placed nearer to the crystal. In film 4 the current in the Coolidge tube 
was teduced to one“thitd! ‘While ‘the time of expostire: was’ multiplied b 
three, ther details being ¢he’ same ‘as with’ film 3. This shows a‘ifaint 
whd8e short ‘wave-length edge is ‘displaced’ from ' the’ a" peak’ by 
st the amount’ predicted’ by’ Duane’s theory. It is’ thought’ 
me ‘if’ the intensity’ could be further reduced ‘the Duane ‘shift’ would 
Beco the thore p uncedd as’ with the’ Compton's ‘shift. 


Influence on Secondary Spectra’ of: Prac the Tube and 
Radiator; ina Alice H. Armstrong,. W, and 
,Proc.".10, pp. 374-879,,, Sept.,. 1924.) 
A. umber, of experiments. recently. on, the 
duced;.in secondary, radiators, of low atomic, weight 
molybdenum, show a second, set of lines of, longer. wave-length (severa 
hundredths of.an, Angstrém),.in about the.same, position, whatever the 
radiator, ..On the; other: hand, similar experiments by, t the. author sem 
differences as the radiator. is changed, leren 
might; be, due. to, the. pf, tube and radiator,in. a lead, box, wit 
wood; present in, the case of the. former experiments,; The opportunity 
test, this by,,using sugh. a box; and a radiator of, sulphur was taken, 
| and it, was found, that, a. small, subsi idiary peak obtained, with ee 

when, the box. was, opened, , 


Bibs Emfuence, om. Secondary, X-Ray Tae ari 
Acad. Sci. Prog.,.10. pp,,379-384, Sept., 1924.) between, 
the, results obtained by other obseryers and the authors on,.the. Sp 
excited in various radiators by certain primary rays suggest a fun ss 
mental’ differenceef method. Similar ‘experiments: ‘to! those) mentioned 
itt the’ preceding! abstract*aré ‘described; but complirisof? is made(betweeht 
having the radiator in ‘an open room! adjacent to in which 
ster was"installed and enclositig radiator ina! box 
reals were obtaihed with the’ box iif the radiator/was‘omitted! 
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Phep Rontgen: Spectrum of: Multiply: Ionised. Molybdenuin.: M. 
Siegbahn:and':A. Largsoni) (Ark. och! Pysiky: Stock: 
holm, 18. 18. (5 pp.], 1924)+A sprevidus cOmmunication (Arks i: Mat. 
Astron..och. Fysik, 14, 1919) drew attention to the very complex:structure 
of the strongest lines of the series. ip the lower elements, special mention 
being made of the La lines of and Mo. This was also pointed 
later by Coster [Abstract. 2206 (1922)].'), These phenomena are specially 
evident in the La and L£ lines and in the a. and § lines_of the M series, 
as has been shown by Stenstrém andH almar. An obvious explanation 
of this complex ex structuré-is that on the formation of the Réntgen spéctta 
s6mé atorhs undergo a multiple ionisation’ and thatthe resulting transits 
of electrotis correspond té wave-lengths of the main‘lines: 
These lines then appear as satellites besidé the main lines, and thus produce 
with them the complex structure revealed in the “spectra. _The description 
— by several investigators is that beside the main line, ‘on hk short- 
we''side; ‘there ‘isa broad, dark tegion in’ which 
to be seen. ‘The dirk ‘région generally after the 
short waves. The present researches, however, show that this dark Tegion 
consists simply’ of a number of satellites, ‘and’ its abrupt delimitation is 
merely a résult!of their grouping.’ Tt is'foutia to disappear entirely’ ‘when 
the exciting ténsion is ‘only j just Stiffitient ‘to genetate the series.’ 
the ‘casé ‘Of M6," the exciting ‘tension’ of this ‘series® may be Teckoned’ in 
round figtires’ at “2900 volts. is evidetit” from “the” photomeétri ally 
‘carves of ‘the La ‘line that’ with Volts’ the ‘a, and a) 
lines “appear, but at 4000 volts a forniation ‘of lines begins 
oti thé “Short-wave side of a), and with increased tension these’ Satellites 
become ‘more ptorhinént, the of cbtrespord té a state 
of which, besides the L-group, ‘a gtier group (M, 'N, ete.) 
has Yost at” least one election: it ‘as éstab- 
lished “that tie’ fortiation’ of ‘the dark tepidn’ oti the short-wave side “of 
the ‘lines’ is’ multiple ionisation’ ‘Of the’ ‘atoms.’ The pape 
several Gurves' and’ tablé Of the Wave -lenigths ‘of the satellites!” 


Reflection’ of XRays by Barite? SOK. (Am! 
8, “pp: 264-276; 1924:)—The “axial ‘ratios Of Larite (BaSo,) have 
been with an’ accuraty“of 0-02 %, ‘using an? X-ray ionisa+ 
tion’ ‘spettrometer, ' ‘and the valués @/ 21081481 11148181 obtained, 
g  closély with the values! 0-8162'/ 18136 given by Groth. A 
‘been devised for the ‘detection’ ‘of the ‘reflections ‘of ‘tilted: 
planes which may enter the ionisation ¢haniber:: Data covering 
the spectra obtained from thirteen planes in Barité, using @ tungsten target 
tube at90/000' It is showf'that if the unit cell is a 
rectangular’ patallelopiped ‘of “dimensions and°7+170 
2 molecules BaSO;;’ theanite of structs: are“arranged ‘at the’ 


uivalent points of the AvB. 


Porites! B. Davis ‘and (Riv. Nardroff, 
(Nat! Acad: Sei! 16:9 Sept.; 1924. 
cofitinuationdf oneprevidusly published sfsce Abstract’ 1486! 

In’ the’ fit ‘series of pe 
Kéradiation of ‘was “ased, ‘Whereas the’ present experifnents 
employed the K-radiation of cuppet te determine the 
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| The is. bent for two electrons in the K-ring, lending 
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‘Tie refractive elfect: (see. previous: paper) the 


incident ‘radiation, in general increasing as the square of the: wave-dength. 


Cu Kay | | 15758, | 1658.) 17> 6. 18;61 6. 0-5... 


dispersion for Xradiation. 


The ‘Asymmetry. of the by X. 
Seitz. (Phys, Zeits, 25. pp, 546-550, Noy. 1, 1924... Paper read before. 
the Deut. Naturforscher.u,. Arzte, Innsbruck, 1924. \—Refers to. a previous 
investigation of the. subject [Abstract 1188. (1924)].. Experiments, haye. 
been continued. along the, same. lines, using Al, CuyAg,, Pt.and Pb..,..A. 
field of 50 volts was used to keep back the slow electrons, and it was found, 
that the asymmetry was increased,. and to a greater extent, for. small 
atomic weights than for large ones; this. back, field has been increased, 
up. to 253 yolts, but the curve showing the relation. between, E,/E,, and. 
the. back voltage. was still rising, .E. = electrons, emitted, in the direction. 
of the. X-rays, E; in the opposite direction. The author has also obtained, 
the magnetic spectrum of the. electronic, radiation from, both sides of. a; 
thin metal foil, simultaneously, and describes a double camera used 
this Purpose... The blackening of the plates was measured. by Weber with 
a. registering photometer, and the curves obtained are reproduced ; they 
show that the maxima of intensity lie at the same points on both plates, 
and: correspond #o,equal, electronic, velocities. The intensity,of the;slow 
electrons is decidedly greater on the side where the X-rays-enter: the, foil, 
which may be due to, weakening of the soft. X-rays in the foil.;,.the, intensity 
of the fast electrons is distinctly greater on the side from which the X-rays 
emerge,, and, this, difference. increases with the velocity, -It. is thus. i. 
impossible that the, Compton. electrons are shot ont from the atom, only, 
inthe. exit direction, as Debye’s theory requires, for,since.their velocity 
is small, they, undergo, strong diffuse scattering,.in, the, metal,.and the 
asymmetry tends to disappear, The experiment makes, it. certain, that. 
the asymmetry, is-due essentially to the. fast pho and, not,» or 


only to small extent, to the slower Compton electrons... 
581. Colouation “of the Alkali Halides by X-Rays. P. Bayley. 


Rbl, ZnCl, NH, 


Rev. 24;1pp. 495-601, Nov., 1924. of alkali halides 
and) Xerays. Hues: produced, Col RbE, Cak 


KL. Nal, CAL, Bet were coloured, wherses KE,, 
‘to, intense, tadiation, 42) ‘Spectral. 


colouration with,: five | 
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‘absorption’ coloured oand: ‘sylvite. Halite 
band to! 1-S3:iwith a 
pie Sylvite: (KCl) coloured: * a ‘similar. absorption: band 
owith maxima at ci { Spectral faditig ‘of: cdloured «alkali 
chloridés; ; ‘The-colours fade: Jogarithmically owhen: exposed’ te daylight, 
time varying: from: a few seconds: to: days: When -éxpdésed thie 
of a” lamp,coloured: NaCl) “KCl; and 
CsCl, fade most rapidly at wave-lengths 0-51 jx, 0-61 p, 0-68: p and 0-62p 
respectiyély, When. correction: is'-made ‘for’ the’ energy! :disttibution, 

halite and sylvite ate found fade: most: rapidly at: Wa've-léngths: where 


4864494, Nov. of refractidn of:calcite 
for’ MoKa) tays.+-Previous: work has’ indicated: that inothé case of first 
order! reflection from: ‘calcite,.the betidinig due to refraction! only 
As suggested by Bergen Davis, however, the effect canbe greatly increased 
by using: a; wedge-shaped’ crystal) with’: 4) surface: ground: polished ‘so 
as'to make.an angle’ with the cleavage planes -slightly less than the 
angle of:reflection:: The: first crystal:was ground: with equal -to: 5° 48-8’, 
so that. rays(which ‘entered at. am\angle*af 12‘ 5° with: the surface, after 
first-order: reflection, left; making,an angle of 54':with the surface> The 
29’: iiAoosécond crystal was ground: with 
80: that the: glancing angle; was only! 21’ and ‘the refraction 
(bendisig was 64’, The: lack of) sympathy: due! tothe’ refraction bending 
at one: surface: was: determined: either by: rétating*thé: crystal»dbout 
horizontal-axis perpendicular to: the ‘¢rystal planes or ‘by: using ‘two’ halves 
of a split crystal, oné ground: andthe other with ndturalicleavage;: placed 
one;over the other so‘as'to .get*reflection from each ‘in’ turn: tmhean 
result is: (2> 0-1)! x This agrees welb with: the ‘value 
given bythe: Lorentz. 1078) Wave- 
corrected:for refractions-The! correction is 0-027 % 
for: first-order. reflection by: calcite: ‘Special measurements ‘gave the 
Soft X-Rays ond! Secondary Elecirons. Je A. Becker. (Phys. 
‘Rev. pp. 478-485, «distribution of: photo- 
electrons; excited;-by ‘soft) X-rays++The* apparatis was similar to ‘that 
used inthe magnetic analysis of P-rayss:)Soft X-rays excited by primary 
eleetrons' with 150 to 1500 volts \energy: fall radiator of W, Pt, “Al, 
ete. | The |photeelectrons emitted! in! a’ plane | approximately” “normal! to 
athe: uniform. magnetic:field acting, each travel-in'a circle with ‘a radius 
proportional to the speed ‘those of:a given: speed ‘which. passthrough 
two: fixed slits strike:a photographic plate; after describing’ a’ semi-circle, 
along a line dépending: omitheir:speed;) thus giving a‘spectrum! ‘The 
reach: show.a sharp amount of energy 
right at the hy:limit, corresponding to the énergy of the primary‘electrons: 
A band; due-toelectrons which had lost:from:4to 11 volts*in‘coming out 
of the radiator; was alsé ‘observetl.s: These:lines and bands indicaté that 
free:or: Joosély:-bound: electrons are! more ‘readily: rejected internal . 
electtons»-by» soft However} | éther | lines::were :obtaimed «due 
to electrons from various levels the energies 
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diminished ‘by amounts correspondirig: to the critical :potentialsi:: Critica] 
potentials obtained: ‘by . magnetic analysis: of:' photoelectrons~-For 


volts >: My; 365-370 volts. ‘When the target for the primary electrons 
got Covered with tungsten oxide; X-rays corresponding to: jumps between 
Q-leyvels -prodiced  photoeléctrons of ‘corresponding ‘energy: 
‘this way the following characteristic lines in the N spéctrum of tangsten 
were observed? N,Oj;! 410; 'N,O4,' 482} 305; and 
($12, all in: volts./: N,O, is missing; indicating ‘that’ the O, level is 
not occupied: » All: oe the Bohr theory predictions 
and: with other results.*' HO AUTHOR. 


The.: Scattering’. of A. pow: cand Diane. 
(Nature) Disc., 627-628, Oct. 26,1024. «Paper read before 
the British Assoc:, Toronto,::1924. Compton: ‘and Debye indepéndently 
Stiggested that ‘whem quant collides’ with a freeor a loosely bound 
‘electron: miomentum: is conserved, and’ the’ ‘component’ in any’ direction 
‘of ‘thé ‘momentum gained: by: the electron is: lost ‘by ‘the’ quant, which 
‘therefore “corresponds “tos'q smaller frequency ‘after’ scattering: ‘Thus 
‘the change wave-length ofthe scattered X-rays’ will ‘bea function of 
theangle of scattering; in fact idAg Afme (1 0+024(1 6), 
owhere \dAyis the increase’ ih wave-length the’scattered: in' excess’ of 
that of the: original beam: in the direction Gompton’ ‘has’ investigated 
thie increase wave-lerigth of a ‘beam of monochromatic X-rays’! when 
scattered at different angles} he ‘finds: two: scattered beams, one identical 
‘withthe’ original ‘beam and: oné showing exactly’ the ‘right’ increase in 
ielectrons; with'the right ehergy and direction of'motion. 
so(Purther confirmation:comes from Ross:and Bergen Davis, photo- 
‘graphic! methods instead: of ionisation detection!’ the -other hand, 


Duane fitids' two Statteredl beams; one of :identical:- wave-length and one 


of loriger wave-length; but! the latter he attributes ‘to the photoelettrons 
ejected from the matter bythe primary radiation; which: subsequently 
re-emit softer X-radiation. »:Duane ‘finds’ his experimental: resilts“bear 
out) his’ theory. The new wave-length of the Duane-éffect ‘will depend 
on the nature of the scatterer, while the Compton-effect should be 
of the material. “For. carbon bomibardéd with 
MoK-radiation; ‘the two effects should be. nearly the*sdame ;: these were 
used oby::Gompton; -Neither experimenter’. could »fepeat the other's 
results, so they «exchanged apparatus, and each: confirmed» the ‘other. 
The only obvious: difference (was that»Compton’s' tube ‘was shielded: ‘with 
a’ tried this, with his'own apparatus, and ‘found the 

-effect peak in addition to his own ; moreover; the exact’ portion 


Gompton 

of: the speak; depended. upon’ the orientation of the box Discussion: 

Ross’ experimental \arrangements :were: discussed, «and it was: contended 
that the, position of: his box: could; not) affect hisi ‘results. Gray» gave 


gave:.an.accountsof an extension of: his -theéry—to ‘inclide 
electrons: ‘bounds+and' uthe:'extended theory 
wold embrace, Duane’s results.in' the if: Compton's theory 


isverified;; ‘conservation! :ofsmomentum must»hold: good’ ‘foroquantum 


collision: with>electrons:;: while/if Duane is' tight; only the well-establishéd 
quantum énergy equation need beitrie. AG. M. 
VOL, XXVIII.—a.— 1926. 
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The dation of Longitudinal Electrica! Feld om the of 
Radium F. W. Hamm u. (Phys. Zeits. 25. pp. 
587, Nov. 15, 1024.)—-Radium eposited on a horizontal copper 
plate Ky, and the a-rays pass downward through)a protecting wire, gauze 
and; through a number of, holes in, three, metal plates, Ay; B.and.C,..the 
holes ,being vertically in. line with one ;another,, so that a-rays can pass 
through the, ionisation, chamber; at. the,.bottom. of; the apparatus. 
Plates,,B,and:C are, covered. with. airtight, metal. foil,..so thatthe space 
above, B.can,.be evacuated and the, pressure of. air. in the space between 
and..G,;the: brake. until ‘the rays; only. just 
passifor, avery, small, distance,into. the; ionisation, chamber.) A 
of 21,200 volts was applied to the plate K by means. of an :influence 
machine, and the difference..of pressure required to obtain a balance 
was, greasured, 10,000; volts, was, found, to produce an alteration of 
010226 om. im the, range ofthe, .a-rays; Rutherford’s original, formula 
gives,an. alteration, .per. 10,000, volts of; 0;0198 .cm, ; .Geiger's, formula 
gives 0:,0226.cm,,which agrees, with, the above-result.. Ay 


(86 to asi ettersson,and, 
Zeit es 588596, “16, 4924... Paper, read, b 
Naturforscher ,u;, Arzte, Jnnsbruck,,.1924. )—Gives.a. general, description 
of. (1924)].and results obtained with. 1 wly 
designed, apparatus.; The, ,objections,..of Bates and Rogers. are. replied 
to, .and..it, is, pojstted, out, that it, distinguish, 
scintillation toan, H- and one) due; to,.an arparticle by... 

observation of the intensity ,of, the light..emitted., By, observing 

Fight, angles to: the, direction, of the,a-particles, and even in a backward 
shown, that, carbon, in, grap graphite | 


yom.jand, om; », phe. range for, Be is cm, 


for, cm... lighter element. has a larger 
forward a, smaller, range, thap the, heavier,one,,, but 
this result.agrees,,with, the, authors’: explosion. .hypothesis,, ‘Apparently 
the,, colliding, a-patzicles, do hackwands.. at, any. zate. 
alumminium,; ;it looks as if, the. collision, is, inelastic ay 


of E. Bastings. (Phil. Mag. 48. pp. “1075~ 
1080,,.Dec. 1924,)--The same, ct: day~*, 
for the, decay.constant, of: radiym atoms ejectin ticles and 
of, the average, radium atom,...The, value, cortysponds /haliqper 
Of 45985: days. i Toone ra [soins doodle 
yd too ai noizasqye sabaitya vd. 
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588; Methods” of Medsiiring th Sokids 
(Optical’ Soc: of América,” J." and ’ Rev. 
Inst. ‘pp. 495-801, general is given “Of 
the vatious methods’ ‘used to conductivity.’ “For solids the four 
‘main Classes ‘takén' ate Linear’ flow, wall ‘method, linear flow, 
‘tar’ Methods flow; (4) variable” State: conditions 
iitidet which’ each ‘method is ised’ are’ briefly stated arid full bibliograpliy 

th iployec ‘for’ crystals: and are 


589. of ‘Molybdenum: Hidnert and Ww. B. 


Gero." , Sci. Papers No. 488:° pp.’ 420-444, '1924.) 
_+-Expansior were ‘made’ for various temperature ranges ‘between 
tt and’”750°C. on molybdenum! ingots’ prepared from 
fine and coarse- grained molybdenum powders and on samples swaged 
to ‘vations “diameters. The Fesillts ‘are presented in ‘figures’ and ‘tables. 
ties 1 to’ | samples swaged to “various diamieters):-~ 
Some of ‘the’ expansion ‘Curves on heating ‘show ‘marked’ changes’ in ‘the 
1 ite’ of pansion at ‘about 350° most’ cases the ‘plotted observa- 
‘tioris’ on’ Cooling Tie above the expansion curves’ on héating: so that after 
‘the ‘expansion ‘testy thé ‘specimens ‘were longer ‘thai "beforé’ these’ tests. 
‘the’ Samples ‘prepared from fine-grained molybdeniim powder ‘the 
Coefficients of expansion between and §00°'C. ‘vaty’ from 
‘T0-* to 5-8 X'10~® per degree centigrade, and’ for the''samples 
prepa ii ‘coarse: grained ‘powder the coefficients vaty from’4-7'x' 


was in’ pas at 1500°C. ‘The’ coefficients of ’ ex} nsion of 
é ahnealed sdmples of ‘molybdenum are larger’ than’ ‘the ‘coefficients’ of 
the Specimens. Several’ ‘photomicrographs showing the structural 

‘th ‘that occurred ‘in’ the Samples of this ‘seriés are included. ' ‘Series 
‘at high’ temperatures). -Forthing gas’ was ‘used’ for’ ‘neutral 
atmosphere in’’a high-temperature furnate in’ two expansion’ tests 
sample’ of molybdenum.’ The ‘annealing ‘incident to the first test had ‘no 
‘appreciable effect on of: Of ‘the’ second ‘test. 


AUTHORS. 
590. ‘On the Coe cient of Performance 0 Refrigerating 


‘pp. '¥O06-1010, en comparison e ‘two 
cases Of mechanical refrigeration, in one of which the cooling is produced 
‘by cylinder expansion and in the other by throttle expansion, but in 
which all else ‘is the same in both, the coefficient of performance is. less 
‘in the throttle case than in the other. If H, is the refrigeration in the 
‘cylinder case and W = work of circulation, then the coefficient of per- 
formance is H,/W. The value of the coefficient for the throttle case is 
+ w). The author shows how to obtain the exact value of 
w, which is the increase in the work of circulation in the throttle case. 
“Taking the condenser temperature 70° F. and nearigere tot temperature 
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21% iwexcess of the i) tol ise 
Phe Production: of Wy Kanolt, ib (Optical. 
America, J. ahd ‘Rev. Scio -Octi; 1924:)~-The paper 
is an “exhaustive ‘summary: of the methods of prodirting cold: that: have 
found practical application, together; with details :methods: which 

been proposed but never utilised. The’ principles: involved are:: 
(1) Absorption of heat as latent heat, including heat of vaporisation, 
fiistor’ Solution: éoling a fluid by doing mechanical“work 
‘in expansion against a' moving’ méchanism; (3) the Joule-Lhomson 
‘effect; (4) conversion of heat into kinetic energy of flow’; (5) cooling 
‘a flwid by doing work of expansion against an electtic force ;.(6) cooling 
by chemical action ; (7) Peltier cooling. ‘These ate all dealt: with:under — 
a variety headings. ‘Paragraphs are appended: on freezing! mixtures; 
the Linde; Claude, and Hampson systems:; refrigerating fluids and plants:; 
‘endnotes: on: liquefaction of hydrogen and) :othergases, ‘Theoretical 
considerations are also treated. The latter chapters are: both: interesting 
‘and useful; embodying detailed descriptions ‘and diagrams ‘of «valves, 
joints, and cylinder heads for The is: com- 
3\/techin, Physik, pp: 473-476, 1924.)—-The furnace consists 
of a tube of tungsten about 11 cm. long, 1 cm. in external diameter: and 
walls about 0: cm. thick. Avery heavy current (1080 amps.) at a 
low voltage (7:4 volts) faises the temperature to 2,700°C, The furnace 
tube itself is-in a water-cooled enclosure, andthe itself may 


593. A Tester. Lewis. (Journ. ‘Sci. 


millivolt steps) and to. any between 1: 2 ‘and 
12-2. ohms. Details are given of how to use the instrument—(a) for 
_ checking: indicators..at. one or more. points.on the. scale,. ‘so that in a 
works faulty indicators can be withdrawn from use ; and () for Rag ri 
accurate’correction curves for indicators, taking into account the in 
in’ resistance of the’ couple With rise’in temperature, so that in a research 
department indicators’ may be ised in conjunction with calibrated couplés 
of F; B. ‘Gilbert anc 
Phys: “Chem, 28. 1297-1307, 1924)— 
Experiments By’ the ‘liquids ‘in capillary ‘tubes ‘at “atmo- 
spheric ‘présetiré aiid ‘by’ the’ pressure’ on the liquids’ in’ closed 
tubes? at’ Conistarit’' temperature’; ‘temperatures reached,’ at atmospheric 
pressuré; 66° to’ 170" above the boiling-pdinits of ‘the liquids!’ "The 
initiation OF Bubbles itt freshly drawn | capillary tubes’ appears tobe" 
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nectedwith nuclei! loosely ‘attached to:the walls:of:the vessels and ‘with 
property of liquid in which: there-is an! element -of:chancei; In 
freshly’ drawn capillaries neither dissolved gases:in thie liquid, nor; iappat- 
ently, adsorbed gases on the glass, are important factors in initiating 
ibubbies. The Padius cofabubblés which could exist.in. equilibriun? avith 
the-diquids-at! the highest:temperature to which they,eam be superheated 
varies from:2-5 toil6jp.) ‘There is a simple relation between: the,external 
‘pressure atid the maximum | ‘which: Over.a 
595. Specific Heats. Ww. C. Drucker. 
(Zeits. ‘phys. Chem: 113. pp. 79-110; Oct: 18, 1924.)\—-A thin metal :wire 
is: heated | vacuo, A‘ known, amount of 
electric ‘energy: is then! passed: through it; and the, resulting: rise: in 
temperature isofound: by measuring. the resistance before and immediately 
afterithe heating. The-heat losses due to radiation.and conduction are 
estimated from. a further ‘resistance measurement short: time after the 
heating: In a secondmethod a.wire at room-temperature is: subjected 
to the same flow of. electric: energy,.and the difference: between. the: two 
changes of -resistarice/is. measured. The knowledge of the temperature 
coefficient ‘of «resistance ‘necessary for calculating the. specific -heat is 


obtained by resistance measurements of the wire at different tempera- 


tures. The dimensions that the wire should have and other experimental 
conditions’ to lead to the greatest sensitiveness and..accuracy dre® dis- 
cussed, the-true heat ofidrawn ‘zinc. ant the following 
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Between . 0.G,.and, 225° ithe shows, anomaly, 


Hard_and. soft .wires, give, the same. results; and, no difierence is, obseryed 
the specific, of: and. slowly, cooled wires. ....,.G, AS, 


896. Specific Heats be Metals at High 
wad int. Acad. Sci., Prac: 886-388, Sept., 
1924,)-+Reference is; made to.a previous papen:(Ab strack 
in, which,a method is described for the determination of the heat, capacity 
on incandescent. filament... The thermionic curent.from.a bot. filament 
mecorded,. by, means.of a, suitable oscillograph, the filament, being.sups 
with. alternating current.of known magnitude and: érequencys,,. The 
amplitude,of the, cyclic: tempera; 
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she and consequently the» specific’, heat: ;at. different:,high, 
temperatures. The mean of a number of determinations of the: specific 
heat of tutigsten ‘at\tempdratures between 2375° K and:.2476°. is0@1045 
pet ‘gramine ‘pér! degree Theyatemicheat: i3therefore 8-3..cals: 
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is an Tacha Beh on the pyrometer used for carer “vith [Abstract 2148 
(1928)}) aud»it.is. connected to a spectrometer fo 
produced in the, plane, Shey 
about twenty'times jas. wide as,the lamp filament. TI 
substance examined is.raised. the. ‘Pyrometer, lam 
tested canbe. .nsed directly, for, temperatures, pr 
higher: temperatures the,luminosity of, the. a. 
inserting successive sheets; of smoked 
lamp Temperatures, up, to can, thus 
be éxamined;;; still, higher,; temperatures a. 4 
the powdering ‘aption, of, the nt reases dia- 
meter) amd witethe .increasad.. current, density the, temperat are, slowly 


1g ‘the h, it is calculate S, 


where ¢ isthe radiation constant for black body, + is th nt in 
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sedin a wate 
water. ‘The i of ‘solutions ‘are’ ‘heasured at different 
and the ihté#ral héats’ of ‘solutions ‘are deduced ‘from the 
ns. All ‘the “curves of the’ potassium salts are similar to “one 
e Of sohitisn ‘and dilution “ate negative, 
the latter moré negative with in 


en sulphide,’ ‘pentane; meéthané; ‘atid ethylene,‘ Disereps 
in éatlier ‘values “are ‘attributed ‘to’ the following ‘different 
actors “use of vessels’ ‘harrow eliminate’ the effects of wall 
condi neti on or t too give'certain information as to whether‘a:given 

xture’ e flanie ‘inde fitiitely {weak ignition ;>the 
Of various i ropagation’; and*iticemplete mixing! or the 
use, 0 of an it the présent worle 
belied ca ‘in which|‘the flame is ‘ohly propagated fot’ a/shiorbdistance 
and then’ extinguished’ and’ one’ propagated” The lower« 
limit results showed that the cooling effect of ‘Walls ‘appear 


results 

te! 


For acetylene,.these difference are very. or ward pr 
which is probably connected with the, e 


tiv 
sure: “Tabulated: values are 
calculated from specific? an of combustion. relation 
between upper and k i ‘lower Ji limits and theoretical 
flame temperatures is considered in fhe-cages of aiterent and 


ep 


1503; The, 


tare’ added? to" 


528, ‘Nov., 1924... Paper read before the Deut. Bunsen: 4 
1924:)-—~The calorimetric method is that of W. Richards as modified 
‘oe : 
contribution, to the study, of the forces in salt crystals 
according, to, Kossel, and Landé as applied to solutions by Fajans. 
600. Limits, for the ‘Propagation’ of Flame*in  Inflammable: Gas-Air | 
Mixtures. Part. Mixtures ‘of Airand' One’ Gas’ at the Ordinary 
Temperature and Pressure. A. G, White. ‘(Chem ppi:2387- 
4 2396. Nov., for the propagation of flame’ im mixtures 
3 1 


of the. equation: 1), 
where iis (the fadial distance from: the bead. tova foitt on the: bonmdary 
of the streak; is the vertical; distance of the point above: the. bead, 
of ‘the flames) gases; Meeker gas-burner of .special 
design was: used,| supplied: with air: under pressure ‘and; with intermittent — 
pufis of salt spray to;enable v to be.détertined.. flame temperature, 
détermined. by: Féry's method; was: The: means, of about ten 
determinations: of: K ‘for-each: salt. are:t: Lithium. chloride,.12-4 ; lithium 
sulphate, ‘sodium chloride, 19-0:;;a0dium potas: 
sium; sulphate; rubidium sulphate, cesium sulphate, 8-4, 
These probably: accurate: to! abdut»10%.' The chlorides of 
Li tand diffuse. faster than case of 
lithiunt. salts,:for :which observed: values are relatively too, low,: the 
diffusion: coefficients increase. roughly the reciprocals; of square 
roots. of: the weights‘of the meta) atoms,ialso roughly. as: the reciprocals 
ofthe square roats of the moleculat:-weights::;; If the: free-metal.atom of 
the;salt»is the! source -of:luminosity,.as some other. experimenters, have 
concluded, it is probable: thatiit is freeonly, fractionof:the time; the 
fraction varying with the salt and the a AUTHOR. 


tions,of gasoline in air. _if a flame with an initial of 20 to 

25 dséd, Of as! low as by 
This is from one-third to one- 
fourth...the .coneentration) of the lower..explosive limit, but; samewhat 

more, than. the ;safe limit for;, breathing for; more, than.a few ;minutes, 
fortesting. tanks with, the Koehler lamp. for 


j ae app 


Ov., 


of 
Pressures. J.S.G. Thomas. (Journ. Sci. Instruments, 1. pp. 20-22, 
Nov.7'1924;)—Two forms of govern6r sititable formaititaining cditbtant 
presstire ati a point’ in. gas+flowosystem ander High’ presstire 

100.1Bs. square inch or so) ‘are:describedi® Both forms ate: 
valve type. the: first-> the sith ‘to constructa" gravitational 
control employed; whilst in the second ‘the contro) is exéreised ‘by: an 
elastic “Giaphragm closing aochambét im constant’ pressure*is 
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Wismer and Ki Phys: Chem, 28) pp! 180641315, 
1924.)+-Experiments -water supersaturated’ with‘ 
dioxide, ‘andonitrégen, ‘Liquids saturated at concentration corresponding 
without: bubbles® forming. of ‘the! liquid ;:sand for inearly 
100 atmospheres without bubbles !forming evét on the walls. | As insthe 
case of the'suiperheating of liquids there is,,with-rise of temperature; a very: 
rapid: shorténing’ ofthe timé-interval! between the lowering Of .pressiire 
and the formation of bubbles, in spite of: the! fact that the: ‘absorption 
cdefiicient ofthe gas decfedses’ but little’ with «rise! of tem 
Colloidal Pt in ‘solution ‘supersaturated with: oxygen: is favourable 'tovthe 
‘bubbiés; but “it: rapidty loses: its effectiveness. Andong 
heating of the tube:containing the solution ata high presstire was found 
Although CO, is neatly thirty, timesias' soluble 
Oxygen; average 'time-interval before ‘bubble: formation is about 
the:‘same ‘for''the’ two’ ‘gases'‘at the same: tenipérature when’ the ‘super- 
Dec Methane 

= — the heat t of formation 


e at constant is the « I 


Te . 


"18,507! is ‘the héat ef rediction brdity 
‘equilibritiiti data @éterniined at ‘of the 


Mound shown ‘that the ‘concentra! 
Aétived by Mayer and Altmayer, who determined” the' constant to 


of, in the United is disc 
A New Phenomenon in: the Diamagnetism:of Gases. AcGlaser. 
(Angid. Physik; 75:6. pp. 459-488, account: ofexperi- 
ments: matlesby theoauthor onthe susceptibility: of Hg: Ny,-and CO,iat 
‘Various? pressures, the paper ‘being dargely| concerned: with the, experi- 
mental detail, of the. method,ia modified ‘Curie Halance being used !..:The. 
‘Method:is; of: such» sensitiveness that: gases, atiilow pressure:| may): be. 


employed, results being obtained over a range from 0 to 900:mm:j.of 
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mercury.’ “For all: three’ ‘gases the» curve: connecting the: susceptibility: 
‘atid*pressure consists (parts). Thus: the susceptibility.of: each 
gas as) the pressure is détreaséd;: also! decreases’ approximately: 
tionally., t0\the, pressure. the 
bends,,.the pressure at. which .this change a epending ‘on gas 
employed. ..The ptessures. is and: approxi-+ 
mately three timés the. value to be expected from an extrapolation of 
the higher pressure ‘portion ‘of the clive. ‘THE clive is, ‘however, ‘again 
lihe'in the very low ptédsate parts ‘of the graph." The fesalts 
Shortly discussed, and, it is that fio’ certaifi conclusions’ 
be dtawn with respect’ to the ‘validity ‘of the quantuni théory Gf! the 
effect; though’ the ‘classical ‘théory, which diamiagnetism due 
Larmor precession’ ' the’ dketrotiic. orbits’ cannot. explain 3 
fesults: ‘The ‘phénomendn is’ due thé degree of alignment’ of ‘the 
molectiles in the field, this degree of aligtiment depending on the relative 
titties takeri' ‘to’ tutn into this direttion' and the ‘times’ between molécular 
‘tie ‘ratio ‘thesé ‘two times ‘being dépefiderit on the 
and fields WY, 


tots’ are adjusted to the ffeqtiénty of 'a ‘tuning fork, the small 
change’ of capacity due tothe introduction ‘of! the gas! being 
sated by 4 latge ‘change ‘in # large Capatity: ifi'sériés with the’ gas con- 
detiser” 'Measuréments werd iiade At atmdsphefi¢ pressure; ising care- 
purified gases, fange Of 400° front just above’ the 
iquefaction ‘point: |The ‘restilts “ate ‘well’ reptesented by the’ Debye 
equation 1jvT + 0 ‘is’ the ‘specifit volume atid T 

absolute temperatures’ ‘(The values found for A ‘dre’ 0001040 (HCI), 
0001212 (HBr). ‘arid 0001886 (HI) até” 0-895(HC)), 
0°62(HBr) and . ‘agréertient lends" support''to the Debye 
classical theory''ot pélarizatibn ‘due ‘to fixed’ momerits in the 
molecule, The values obtained for ‘the electric: miottient Of ‘the ‘molectiles 
aré, 1+034(HC); 0: and 0°98(FEI): The Pauli 

antum théoty ‘gives an equation of thé same form as Déebye’s but leads 
srfialler’ values’ for’ the electric ‘momietit. ‘The upper limit for the 
Montenit ‘given by infra-red’ absorption data for HCl, however, is six times 
the ‘classical value and thitteen' times the quantum Walué,’and hence does 
not' decide between the two’ theories: ‘Dielectric: constant’ for hydrogen, 
Oxygeti, nitrogen” ‘air The’ values ‘Obtained for (€ 1) x at 
0° C. and 760 pressure ate 265, 518, anid 572 ‘for 
anid probably to ‘within 


609. imation of the Heat. Certain Gases. 
A. Bucket ‘\(Zeits, phys. Chem. 112. pp. 467-485, 
30," df ‘solid and liquid’ HCE, HBr, HY, 
CH, atid NO, hive! been ‘determined’ from about 26° abs. ‘up 
neighbouthood Of the ‘Hoiling-points under atmospheri¢’ pressure; 
the’ heats of fusion points of 
suckens: calorime was’ employ energy stipplied 

‘ofa current! ‘sent throtigh: a Tesistance 
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coil wrapped round: the containing vessel, and the temperature measured 
by” determining. the resistance! of a lead or platinum coil. The results 
given in a: series. of- tables which. include: the values of of Oy and. 


K Linderiann’ ‘melting-point foumtla Ou = KV of the 
heat content and: of double integral cya. The soms 


of the heats of change of, state. of the three halogen. hydrogen com- 
pounds are not, very, different. from one, another, and the mean of the 
“temperatures at which the change take places is nearly the same for all 
of them... Apparently at low temperatures, where the. molecule may be 
expected. to vibrate as,.a..whole without interatomic vibrations, the 
results for HCl, HBr, NH, and NO can be represented by a simple 
Debye function, In. other, condensed gases the interatomic vibrations 
appear to have greater. importance, and it is hoped that interesting con- 
clusions as to certain peculiarities in the forces acting between the atoms 


610., The Vapour Pressure of Solid Hydrogen Chloride, Methane. and 
Ammonia. E. Karwat., (Zeits. phys. Chem. 112. pp. 486-490, Sept: 30, 
1924.)—Tables; are given showing. the observed vapour pressures. . for 
absolute, temperatures from 122-74° to, 159-34° for HCl, from 76-89° to 
87-25° for CH,,and from 162-39° to. 193- 45° for NH,. The values. agree 
for HCl, from;120° to; 169°, with the equation log p =.— (1171;62/T), 

—,2+3577 log 14:57497, for CH,, from 75°. to,90:5°, with logp 
=r (650-621/T) —1- 0831, log T + 10- - 14005 and for ammonia, from 100°, 
to: 195° With. log p = — (1790; 00/T) — 1-81630.log T. +. 14-97593. For 
the triple point, using Henning’s, vapour pressure equation for. the liquid 
region, the, values T; = 169-55, 104-19 mm. are. calculated 
the, vapour. pressure | observations. (solid). give. Ts. = 159-35 and 
= 103-44, mm, ; -calorimetrically, the value, Ts,= 159-0° was obtained 
by ‘Eucken | and the, author [see preceding Abstract]... With methane 
the Henning. equation gives T, = 90+ 48°, while the calorimetric measure- 
ment gave. 90-5°, the, heat.of fusion, however, comes out as 212 cal., 
which is smaller than the calorimetric value, 232-0 cal. . The. difference 
may be due.to:impurity in the methane. used bythe author and Eucken, 
the pressures: haying been lowered .0-2. mm, by the presence of a less 
condensible .gas; this, would make the vapour pressure equation 
= — (554°518/T) —.1-0831 log T +. 10-1840, the calculated melting- 
90: 2°, and the. ealgulates of fusion, 230 or 


1427 cal. as, ‘bs: rill 
calorimetrical Gon 195-5’. N. 
Theors 


Gas, and, Equation of. ae 
Physique: et le: Radium, 5. pp. 331-337, Nov,,. ‘mathematical 
treatment. which; sets out with the assumptions that there are no appre- 
ciable attractions, and. that the molecules are either completely inde- 
pendent, or,..chemically, combined.. Thus, are found the formula of 
van der. Waals,.and the more, exact one A, Monatomic gases 
and..corresponding states are also treated. 

VOL, XXVIII.—a.—1925, 
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612, The Calculation of . Gaseous Constants, 

Ie Phys. Chem, 28, PP, Eiri ‘Nov. 1924 
paperanalyses the existing data on. the molecular heats of gases, heats 
of reaction; chemical \and equilibrium constants for well-known, reactions 
involving carbon,, hydrogen, oxygen and nitrogen. Values for the mean 
molecular heats of gases at constant pressure, between 0° K. and. x KE, 
obtained from experimental yalues for the mean molecular heats between 
273°, K. and T° K., by, extrapolation to 0° K., have then been. used, 
together with the Nernst conventional chemical constants and the heat 
of reaction at room temperature, for, the calculation of equilibrium con- 
stants. The assumptions made and the empirical nature of the equa- 
tions obtained are fully realised, but except for the reaction resulting 
in the,synthesis. of ammonia, where the Nernst assumption with regard 
to the.molecular heats was made,, the equations obtained agree with 
experimental results, The conclusions reached should be of. practical 
value for the. study: of the. gas reactions. occurring in ettiay and coal- 
7 ou manufacture, in the detonation, of high explosives, etc. ie H. Ho. 

613, Equations for. and. Vapour Mixtures and. their 
Application: to. Air.. V. Fischer. (Zeits, techn, Physik, 5. 10, pp. 458- 
468, 1924.)--Mathematical treatment of these thermodynamic. or ms 

illustrated, by three diagrams each exhibiting amumber,of graphs. B. 


614. Influence of Thin Surface Films on the Evaporation of Wrigs 
G. Hedestrand: (Phys. ‘Rev. \28. pp’ 1245-1252,, Déc., 1924.)—A 
current of dry air of known speed and volume is led, under standardised 
conditions, ‘over an evaporation surface of pure. water? ‘and of water 
covered with oil films of various fatty acids. Experiments are also 
carried out with solutions of saponin and of KCl. In each Case the 
water is, collected: ‘and ‘estimated. The. oil films employed 
are of Character of the monomolecular films studied by Rayleigh, 
1 ‘others [see Abstracts: 280 (1922); 6 atid’ (1923)], under 


ifi the rate of of Water ‘caused bys 
park) arg acids, is very small, if any at‘ all.’ ‘This favours the con- 
t the relation between ‘the water moléciiles in the ‘surface 
the ‘is a very intimate’ one. The’‘oil’ film?’ cafinot be 
re a ded merely ds‘ a thin’ layer of ‘oil floating ‘on’ the water; though in 
hy respects it behaves as if it were so, but the oi! mblectiles must be 
as ‘adsorbed, that according to Langmuir, chemically 
oar by the eléctric ‘stray fields’ of the surface molecules and partly 
‘dissolved ” in the water. They are, therefore, forced to follow the 
thermal agitation of the water molecules, the result of which is a definite — 
evaporation, Thus an. oil. film does not oppose any considerable 
“‘tesistance ’’ to the escaping water molecules and the rate of ‘evaporation 
is not: diminished, The same reasoning can be applied to the case of a 
hy the af qabstance in sofation. A. B. 
615, Condensation. and Re-E ‘of ‘Activated 
Paneth. (Zeits. Elektrochem. 30. 504-508, Nov., 1924, Paper 
before the Deut. Bunsen Gesell 1924. \—Three forms of 
activated: hydrogen are supposed to exist: atomic, (near incandescent 
wires and in electric discharge, Langmuir) ; the me of e fa ‘Thomson ; 
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othet Hy. ‘by Diane ‘and Wendt 
1728 (1922)], and studiéd as to its *feactivity by. end by 
Venkataramaiah, ‘The ‘author ‘déscribes experiments ‘made by ‘hittiself 
and K. Petets to improve the Very small yields’ ‘of adtivated ‘hydrogen 
by rapid cooling’ of the hydrogen’ with liquid’ ait immediately after the: 
activation and passing it over dry sulphur’ which ‘shotild’ then’ fiberate 
Th’ thé first experiments ‘the hydrogen” was’ passed “over 
glowers, whith became brittle ‘and ‘buriit’thtough in” a ‘few’ motnents 
owing to “Tn ‘the’ second séries' the ‘hydrogen ‘was passed’ 


“616. On “Thermod' the Capiltary Layer. Bakker. 


d. Physik, 76. 7° pp. ‘Dec. 1924)This: mathematical 
paper deals in § 1 with the formation 6f the: capillary layer considered 
two stages, viz.: (1) The ‘homogenéous phases ‘of liquid°and vapour 
placed together: (2) The influence of ‘each on’ thé surface of’ contact 
bringing about the stable phase of the capillary layer. If py, pe be the 
densities, and €,, €, the energies of ‘liquid “and vapour respectively, 
« the energy of the capillary layer, and 7; the internal heat of evaporation, 
then the energy transformation of (1) is given ‘by tne + 
and of (2) by After a discussion of 
the expression, 


ig. derived, ‘where H is the constant ‘and’S surface ‘Of 


capillary layer, In § 2 it is. “pre: 


where wis: an. abbreviation. for - ty) | 
7 is the entropy, Pr the average pressure along the capillary. layer. 


the radius of curvature, and.v the volume per unit mass of the capillary 
layer... For isothermal changes Tdy = de + ppdv, where br becomes th 
work) factor of the isothermal external work. In §3 a calculation is 
made of the thickness of the capillary layer of two drops of liquid and 
of a, vapour. bubble. of carbon, dioxide. Here, theory and experiment 
are in, fair-agreement. .If Ry and R, be. the internal and external rac ii 
of the boundary, surfaces of the capillary layer, then for purposes 
Rg)/2, and serves as the the 


the “Physical Basis of ‘the 
.(Zeits, {. Physik, 30. 4-5. pp. 280-284, 1924.)—This’ paper 
contains a a detailed examination of thé basis of 
reciprocal theorem i in reply to a recent paper by him [see Abstract 3005 
(1924)] and demonstrates the faulty ‘of his physical’ ‘conela- 
sions, viz.; (1), That, according to the second law of thermodynamics 
for those states for, which Cp < 0, the negative 
value of, is. physically improbable. 
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BAT, mie 
-the. first place an. adiabatic..cylinder, is, assumed, of height, fille with 
gases with. given, energy and | mass,;, then if. U.is the energy. and 
SV and 8S =,0, ..Planck’s expressions. for, the, entropy 
pi his equation of state, and: by eliminating. the 
between. these equations .a. newexpression is obtained for..S. 
is, shown. that. 5(S where 6...is. the. constant absolute 
mp and.it finally appears that the distribution follows Dalton’ i 
aw. pat of the paper wih 
A temperature field,. which is really, due. to. radiation, 
is supposed. to be. produced by dividing the. atmospheric column, into a 
mumber; of thin layers by,a.large number,of horizontal partitions; 
layer.is connected ‘to. a, source, of heat, of infinite capacity and of suitable 
temperature. .A variation|is, now, supposed to. take. place in the column, 
and, expressions. given. for, the..alterations, of the. entropy..and the 
number of gramme, molecules of each gas in unit volume at, height. FR 
necessary, energy is taken from. the heat sources, expressions fo 
the alterations of whose entropies are given ; finally, expressions for the 
partial presgyres and for the total pressure are obtained. by taking the 
total alteration of entropy as zero;,, that, for the partial pressure is the 
same. as, that, derived from,.the fundamental hydrostatic. equation and 
the law.of gases for a on and is a 
on. the. The Imapplicabilisy the ‘Equipartition 
of Energy, in System. ‘Comprising Vibrating or Rotating Particles,” by 
R., (Anp.;.d. Physik, 75,5. pp. 556-660, Oct., 
1924.)-—Deals. with the statement [see Abstract 2897 (1924), that when the. 
matutal;frequency v of the elastically bound atoms. increases—i.¢. when 
the, rigidity increases—the mean. energy, content, if they are in thermal 
equilibrium with an, ideal gas of given temperature, remains the same, 
while inthe case of absolute rigidity the-energy content drops in a dis- 
continuous manner to. zero, The difficulty.is due to the fact that the 
time taken, in, attaining thermal equilibrium between the two sets of 
particles, becomes very large as, the rigidity increases. . If a gramme atom 
of gas at. T, is allowed to pass:into a flask, containing a solid with energy 
content, zero, classic statistical. mechanics gives the final gas temperature 
as, Tis 3R), independently of The time that 


before this temperature is reached can: be increased to, any extent 


increasing 1 v, and. as it may amount to thousands of years’. experimen 
verifigation, is, impossible. It seems clear that the. observed values of 
specific heats of certain solid, bodies, which are larger than 3R, are 
3 way; they must be regarded as, upsetting 
which form the basis of 


| 
elapses 
564,. Sept.,,and pp: 600-609, Oct. 1924).—The .importance of , thermal 
radiation for hearths, ovens, etc., renders, its exact, determination. very : 
necessary, but unfortunately the application of the radiation. laws is a 
matter of considerable difficulty... Data. have hitherto been. based on 
Péclet’s, formula, deduced from the work of Dulong and. Petit, .which, a 


‘has been involved. presen 


partite the of | the area of the 
sutface and the ratio of the angles relative to the radiated surface viewed 
from the radiating surface. ' The calculation is simple when both surfaces 
‘plane, but such ‘is exceptional, and various ‘methods for other cases 
ate discussed, including ‘approximate, ‘graphical, and rigid.’ Part’ 
deals ‘with practical applications, and investigations of isolated 
--tadiation, ‘polished surfaces, ‘radiation ‘combined ‘with “or compared “to 
convection, preheaters, domestic heating; and’ pyrometry.” The three 
A; Soc. Arts, J. 73. pp. 37-55, Nov. 28, 1924.)—-The paper is the result 
of tests carried out by the author during fifteen years. Ancient ‘methods 
still employed ‘in'China‘and Egypt are destribed and it is Shown that 
crude methods give better results than modern incubators. 
Chinese. method gives 95 to 98 Y% of fertile eggs hatched 
Egyptian method 85 to 90°%.~ Modern’ ‘incubators 
and the physical’ and chemical laws operating’ aré given in simple terms. 
The low thermal efficiency of ‘existing plant is eniphasised : It is shown _ 
that ih inctibators of the “‘ hot air” type’the amount of air passing does 
not depend on the size of the openings or ventilation’ ‘outlets ‘but 
only on thé Tate at which, heat’ is lost from the walls of the incubator 
and on’ the’ temperature in’ the heater chimney. “This ‘is @ redson why 
this ‘type is not suitable. ‘The biological | es in the egg during 
incubation * are ‘described and it is shown that during the twenty-one 
days the’ requirements as to humidity and carbonic acid conténts should 
be varied. “The amount of' ventilation which’ decides the’ concentration 
of ‘Carbonic ‘acid, and humidity, are all-important ‘factors... Successful 
methods of demonstrating these by the change of colour of paper tMoistened - 
with chemical salt$ are ‘given. Generally all types of incubators dre 
found by the author to suffer from too much ait’and from too léw a con- 
centration ‘of carbonic acid’ at the earlier stages and the air is' too oie 
Results of tests of the actual conditions under the en during ‘hatc 
are given, from’ ‘which’ it is “dediced that 50 %, humidity “is 
Safest factor to dim at.’ The’ author has found that ‘the’ ‘egg under the 
hen is ‘about 14°F, cooler at the bottom than at thé top. This differ- 
enge of temperature is of the greatest importance, and he has’ repro- 
duced it artificially by covering upper surface a 
over the’ rubber, tdising the temperatte of this’ for 
temperature at ‘the bottom remains at about 61°F. the’ rubber further 
prevents evapotation from’ being’ too rapid.’ An incubator ‘which ‘had 
tarely’ giveri above' 58 ‘hatthings gave abdut ‘96 ofthe’ fertile” eggs 
atid abont 89° % OF all the’ placed in i¢'after this modification had 
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of radiation is' given in Part I, and the practical principles to be’ employed | 
are then is come a 1 


‘and'G: Lewicki. (Phys. Zeits. 26. pp. Nov. 
before the Deut, Naturforscher, u Innsbruck, 
con concordant Tesult of these experim ents is t audibility of of a. compoui 
tone is simply equal, to that its subjectivity loudest sine-form_ overtone. 


“This rule suffers a slight. m if the, loudest tone is than 
the fifth overtone. 


623. ‘Speed of Sound: Retief. Specific Heats for Liquids. 
Bussé) Physik,'76. Nov., 1924.)—Following 
ahethod of» K. Doersing. Abstract’ 492. (1908)], which gives sharp 
the author has dealt with a nutiiber of organic 
‘the results shown ‘in’ the accompanying’table. 


Nitromethéne 2360-5. } 2459. [21-0 
Amylalcohol OH P1183 | 2040: 
Paraldehyde . 912024 11-30: 
Ethylbenvole. — (CHg),° {1351-01 
0: Nitfotslaol | CH, 14820 |: 
6. Tolaidine’ CHy} 1644-8 21-0 
m, Toluidine . POgHA(NH,) CH, 1-107 °21-6) 


Eckhardt.’ (Phys. Rev. 24. pp/462-455, Oct., 1924.)—-Sound and 
radio’ signals were’ transmitted’ simultaneously to receiving apparatus 
at a distance of over 60 miles. » The distances were determined to within 
6 ft. and the times to within 0-001 sec. so that the mean of 8 independent 
values obtained within’ 10 minutes is accurate to about 1 in 50,000. ‘With 
practically no ‘tide; the méan result was'4896: 1) ft:/sec: or 1492-3 m/sec. 
The method is sufficiently accurate to determine the variation in the speed 
of sound.-with temperature: or salinity! or ‘to measure the component of 
tidal flow parallel to the sound: path, The practical limitations imposed 
on distance: the age spend in: are 


625, a ations of a de 
5. ra 4, Nov. 1924 )=-The, pr roblem. to be 
VOL, XXVIII.—A.—1925. 
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solved was whence comes the energy which maintains the vibrations of a 


free reed, the wind chest or the secenn By an elaborate experimental — 
witid chest so far from providing the 


arrangement it was found that 


Struc by an Elastic ammer. 
‘R.N. Ghosh: (Phys. Rev. 24. pp. 466-460, 1994 )—Neglecting 


small terms in the | | differential equation of motion, a solution. as 
obtained involving the mass, elasticity afd impact speed of the har 

and the distance of impact a from the nearer fixed end. Also approxima 
expressions, are obtained: for the pressure exerted on the, string and for 
the duration of impact. . The final, solution for the displacement contains 
besides the Helmholtz. term, ‘three others. For a. given: a, the Helmholtz 
term disappears for partials with. periods 2, 2/3, 2/5, etc.,, but, not, the other 
terms; this explains the observed existence of these partials with feeble 
intensity. - The equation shows how the relative strengths of the partials 


_ depend on the various factors. If the duration of impact is half the period 


of vibration of a component, that Component will becomé very prominent. 
a given impact, the resulting amplitude increases with q. 


627. Pipes of Skanes; Ww. Benton. 
pp. 573-674, Oct, 18; 1924.)—The paper of J. A. Aldis [see. Abstract 170 
(1925)] on the Bicylindron is not only) of practical importance; to the 
scientific pipe-builder, but also. constitutes an important addition.to the 
acoustical theory of the organ or pipe. The Aldis Bicylindron is new to 
organ-practice, but there has existed for several hundred years.a form. of 
pipe, the theory of which is similar to that of the Bicylindron, although 


differing greatly in its solution. |, / This is. the Rohrfléte, or Flaite 4 Cheminée 
(a particular; case.of which is found also in the Flauto d’Amore),.the,in- 


vention of which may. be claimed by the German organ-builders of, the 
seventeenth century; It was found that a stopped pipe of medium scale 
could be given a very beautiful smoothness of tone if the stopper, were 
perforated: by a:narrow cylindrical hole, coaxial with the pipe. In old 
German. organs the four-foot stopped diapason in wood was sometimes 
treated in this way, thereby replacing the rather nasal stopped diapason 
quality by one more desirable in a small organ. Later, the perforation 


was extended to metal pipes, a particular stop known as the Rohrfléte 


being'constructed, which owed its peculiar ringing quality to the extémsion 
of the,main body of the pipe in) a short, narrow and to the 


provision of:a semicircular mouth with large: ears, which-enable the, pipe 


to: be: tuned exactly. . The- theory of the Rohrfléte; was imathematic 

established by:.R. Gerhardt in 1884; | (Nova Acta der Leop-Carol- 
Deutschen Akad, der Naturforscher, Band 47, 1: Halle; 1884.) Since: this 
treatise is inaccessible'to the present-author, he here attempts an investiga- 
tion, hoping that. any one having access to: the original will call. attention 
to any variations .between the two. solutions: should: such: exist: . The 


Rohrfléte is obyiously.ia Bicylindron’ of; which both. pipes. are open, and 


the one of larger diameter contains the mouth... The:solutiom is, therefore, 
markedly different from that of J. A. Aldis. But .im/both:cases: 4 
the diferent is Reflcient Oe at the plane joining. the two tubes, a 


differential” cient of dis lacement, with respect to shea 
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ments dlotig:the axis’ of the pipe, is continuous at that plane. Using the 


of the ‘resultant 


where BIEN Ring sin, 

vibration, and and in s, and ry and R the radii of 
cross-section. of , the, chimney. one If {mh 
a,series of partials sill obtained, in, certain cates, given 
isnot an iriteger, atid “the upper partials cons yin 
the “differérice tories" will’ give 'the ‘Octave’ of ‘the 
‘anid the ‘effect may not! be altogether whpleasing: Further’ ‘conde. 


Organ. Pipes of Unusual Shapes. W.E. Benton... 
pp: 787-788, Nov. 29, 1924.)—Through the kindness of W. B.: Morton, 
the: author, has, now .been’ enabled. to..examine ‘R. Gerhardt's original 
inaugural. dissertation on the Robrflite, delivered (in Halle;in 1884: it 
is.found: that.Gerhardt’s. equation. for the; case-of a pipe withia closed 
chimney. is identical with. that by: J.,.A. Aldis for the Bicylindron, and for 
the Rohrfléte proper with open chimney his. equation.is the same.as. that 
of ia present author [see preceding Abstract). Gerhardt discovered a 
of the history. of this. interes pipe, register. The. Rohefléte is 
) Musicum, 1619, and, t Pipe was Pro bably invented in the 
‘the sixteenth century... The present, author also calls attention 
thorough treatment of pipes with of 
ven by P, Cermak (see Abstract 182 ........ .E.H, B. 
is Electrical Stethoscope: OFM A, Fi Dodge. 
(Bell ‘System Techn: J.'3. 1624:)--The vibrating’ part 
of an electromagnetic transmitter is‘ placed” in contact ‘with the patient. 
The electric reproductions of the sorinds pass through three-stage amplifier 
‘with controland a group of electric filters to 4 single receiver‘or to a number 
of receivers if necessary: Atialysés’ 6f ‘about 100 hospital’ cases of ‘heart 
murtiurs, rales, and breathing sounds,” show that sounds’ of pathological 
interest tothe physician’ be’ grouped’ ito fairly définite frequency 
regions: The cut-off frequencies” 6f the filters are’ arranged pass’ such 
sounds and ‘to éliminate the uswat ittterfering’ noises: Sounds’ mich too 
faint ‘tobeheard with ‘aii’ ordinaty “stethoscope by “any but a” 
observer are! easily audible ‘with by any number of 
experienced: persons’ simultaneously. OB selective’ use of the filters” ‘any 
partienlar' frequenty region tah ‘be Photographic and phono- 


Sci, Inst. 9.pp: 583585, to 


the, Fesonance, the sections the. transmitting. conduit there 

,additional bands with, acoustic. filters. ...By 
nin filters having 

defects the single filter. . 
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(Rev. Gén, 16. pp. 811-819, ‘Nov. 22, and pp)'851-859, 
Nov. 29, 7924, )—Recent articles by C. Hering {see Abstracts 178 (1922) 
and 1455 (1923), in which he calls for a revision of the laws of electromag- 
netism have been reproduced in French in the “‘ Revue Générale de 
l'Electricité”’ and criticised.. The author here discusses:very thoroughly 
the errors into which Hering has fallen, mainly to inadequate 
_ Statements in ¢lementary textbooks. Most. if not all, the, points, here 
dealt with have troubled students, find the paper 

632. Derivation of Fields from’ a Basic’ 
i. Bateman and P: Ehrenfest. (Nat. Acad. Sci., Proc. 10: pp. 369-374, 
Sept., 1924. )—An expression for a logarithmic wave-finction’ is obtained, 
and expressions for the ‘from “The 
paper is wholly 


Torque ona whith a is ig. 
J. Zeleny and L. Page. (Phys. Rev. 24. pp. 544-559, Nov., 1924.)—The 
torque acting on a vertical magnet, free to rotate about its axis, when an 
electric current is sent into the magnet by means of a horizontal arm 
_ attached at the central portion of its length and taken out along the axis, 
is usually ascribed either to the ‘action of the field of the magnet on the 
current in the horizontal.arm or to;the action of the field of, the eurrent 
in the magnet .on the poles of the magnet, But, with a symmetrically 
 ‘Magnetized magnet the latter torque reduces to, zero .whereas: the action 
on the horizontal arm is opposite to the torque actually observed. The 
predominating torque which is overlooked is that resulting from the action 
of the. magnetic flux. through the magnet..on the entering current sheet. 
Theoretical equation.—-It is. shown. that if.a.current.enters along, the 
Peripheral ..surface of a symmetrically, ‘magnetised. cylindrical magnet, 
the. total torque.is iN/27 where i is the c.g.s. current. flowing and N, the 
flux, cutting, the current sheet, . The. same. relation, holds. when the mag- 
netisation is not Symmetrical if the current, enters,the magnet in a sym- 
metrical manner, through. a.peripheral ring of the: surface.,.., If.the.current 
enters.a magnet through. the whole base over which there, is. a, uniform 
magnetic, induction, then the torque is «N/4r. 
a symmetrically magnetised magnet with the,current entering. the 

from. a salt solution a heral at various places along the le 
‘of the magnet’ ‘and Gay at Poe axis, ‘verify ‘the formula deduced.” The 
same formula was found ‘to agree also ‘with experimental fesults obtained 
when a brass cylinder in the field of a solenoid replaced the magnet, sho 
‘that poles are without effect.. The torqué on a magnet when the ‘current 
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(Nat. Acad. Sci,, Proc. 10. pp. 346-348; 
been. assumed..to-hold-for circular orbits of the hydrogen atom, but the 
author considers the question whether the law of Coulomb is really implied 
by the-quantum. theory ; .and. working. from_the equations. motion 
for the electron; including the quantam condition, arrives at.expressions . 
which hold-when the force varies as. the inverse cube, and the quantum 
condition im no restriction on the size of the orbit, the force and 
potential on’thé quantum nuimber ; it is the’ force. which 
is quantised and not the orbit. The differential equation is shown to. have 


another solution corresponding to Coulomb's law. H. 
638. Electrical’ Charge’on the Eavth's Surfate: C: Ramsauety: 

Physi, 75. 5. pp. 449-458, Oct., 1924.)—A direct method of measuring 

the earth’s surface charge is described. It depends on comparing that 

| with’ the neutral‘atom’ state, ‘by isolating a thin metal sheet, evel 
with the’ earth's Surfate,’arid covered! with a metal lid, “It is found! that 


pak, of R. Hogness and E E.G. (Nat. 
Acad, Sei.,.Proc, 10. pp, 398-405, Sept., 1924.)—Gas, in this particular 
work, hydrogen, is ionised by a, stream. of electrons emitted from a hot 
filament and accelerated. by a known. field. The ions produced are drawn 
through a slit by an electric field and deflected on to the slit of an ionisa- 
tion chamber... In working, the field accelerating the ions is yaried until 
the, ‘electrometer deflection. is a maximum, and. then the Lae Sipe the 
ionising, electrons lowered until the ions cease to, be formed. The appa- 
ratus is fully described, and renal, obtained. with hydrogen given. With 


and the 


‘as, shown that 
jon in air was ghey 


pe curves obtained showed breaks which may be due to the presence 

in helium, under the: infivende ‘bf ‘d*particle’ jonisation, of two of 

‘types: tinaged fons' ‘having different’ mobiiitiés, 
p Of thé fiobility curves below the*break were 

in: small trumbers that it ‘was impossible to determine the inter- 


with degree’ of The mobilities’ ‘computed from: the 
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| negative ions could be detected! Hence the 3 
2 
| ing tc the schemes H, = H 4 
4 
secondary action H* +H, =, a 
‘637. Mobilities of the Positi 
« Mobilities of the Positive in Heium, B, a 
was undertaken to see : 
obtained in a monator 4 
if the mo ty of the 4 
while if 10N ‘was aged Tor about hall a second the value found was that — a 
usu ascribed t6 the positive ion, 1°35 cm.fsec./volt/cm. hé method 
3 
4 


~ 


the breaks did. motshow so,great,a variation... The average of seven- 
teen determiniitions gave the 


Best. 


Franck obeerved one value for helium, 5-09 cm./sec This wo 
correspond .toxthe walue 5- [See Abstract 2832 (192¢).] 
Formation. of Nitric Oxide. Schwab. and 8. 
Loeb. phys: Chem. 114. pp..23-43,. 1924,)---The forma- 
tion of nitric oxide from oxygen, and nitrogen in.a,direct,current, arc was 
_Studiedy The apparatus used consisted of a cooled,.arc.in specially 
designed container in which the pressure could be varied at will, a pressure 
of 6 mm. being employed in; the experiments,),; The velocity of formation 
| jitric ide. is oximately constant at a nitrogen concentration 
30-80%: zero” ‘outside’ these ‘concentFations. 
of decomposition of hitri¢ oxide is ¢ to depend on’ the 
by, which the is effected. ‘It was shown that the optical 
absorption, law Cait be “utilised; indepénidently of the" nergy 
in the arc for the “ activation’ of the components. 
was conchided fromi' the experimental’ results a 
I ortion of the energy absorbed by ‘the oxygen was ‘inefficiently 
nit, a portion of this energy served to activate the nitrogen by the 
ombardment of the nitrogen riolectiles by the oxygen ions. “The energy 
absorbed "by the ‘nitrogen for which the.absorption ‘law holds, is; under 
639. Positioa of ie Tiers the Glow Ci nt. R 
Pe Zeits. 25. pp. 497-535, Oct. 15, 1924.)— is iin of the 


vesti a carried {, an A 


e.among. the points dealt. with mobility. and formation of ions ; om 
ang excitation ; the setting free of ary from metals by means 
onic. and the | 
whe 


current, densi 


The Glow, Discharge,’ A, Glingher, Schulze,. (4eits. {, Physik, 
30: 3. From the Reichsanstalt,)-—1f with, the. normal 
glow discharge the anode,and,kathode are bronght near 
the anodic glow, skin. vanishes at a sharply. ce D.. At.the 
same. time. the tension, ig,altered round about, the, amount of the ionising 
the, used Siven, gas D, =,const, where, 
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642: Thm Aiv'ana th Cavbon Dioride\H. Ai 
| ir and CO, in initial and final stages.—3t has previously been 
the ions have'an initial mobility equal to that of 


in! about: 1/6@*ec. 


fons” gave: 


two ‘Hathddes"tre | 
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stage is somewhat, shorter for, CO,. (These results.aze, best 


assuming that: in, these-cases. involyes mnerely the detachment of 
an electron. from | molecule, le; 


sitive ion which 


a neutral. le a stable negative | ion. 
ciation seems to play, only a small part. , lt is ‘Concluded that single mole- 


643. The Ionisation of Potassium Vapour by Light.’ ‘Samuel. 
4, Physik, 29. 3-4. pp. 209-213, Noy., 1924.)—-Theory indicates that 
gases should . be ionised by light, for which is,equal to,. or han, 
the:,ionisation energy, and that frequencies, near series, 
limit of the gas should ‘produce a. larger. effect than. higher 
This has. recently been verified in the case of potassium vapour by 1 que 
Williamson ; and author, who was the same lihe sat the 


to. the tus ; is by. hea 
vapour, was produced, which. Asse upward into the observation space ; 
here a beam of light passed th ough the stream at right angles to its 
direction, without illuminating a any of. the metal portions of the apparatus 
so that all extraneous. photoelectric effects were. avoided. 
passed upwards. into.a double Faraday cage, inner being con- 
nected to:an electrometer ; plate with a Bole in it ough which 
the,molegular,stream passed, was placed ‘at th m_ of the bservation 
space, anda difference of to. i: vol was ‘between this 
plate and the cage, so, that. the positive ions went, to the cage and the 
electrons. to the, plate, As thé effect, dbtained was ‘small, it. was 
not possible to use a monochromator, and, filters: were employed i instead 
isolate.a definite spectral region; these were combined with, a 
arc Jamp, which gives two very strong in the Fequired, the 
wave-lengths of which, 2852 A. and 2! lie just, below the series limit, 
2867 A., of. potassium, . It was “when ii ght of wave-leng th: 
shorter. than 2803 A. was cut | off by a suital ble filter, the fate of charge 
was the same as without illumination, while when wave-lengths as small as 
2804 A. were allowed to pass the rate of charge was considerably increased ; 
the charge in the. first two cases was due to thermal ionisation, sao 
increase! in. the effect could; beabserved, 
one ‘Were, employed. Bite dente of 
Shock. Eleckrica Particles, 
Physik, /29., 6, 4 field 
of a charged: particle: passing an is, harmonically “distributed ; m 
parison. with the electric. field of, passing light with a, given distribution of 
frequencies. The assumption, is..made.that the, of the atom 
being»stimulated or. ionised by the passing particle is the same, as that. 
itsibeing equally: affected, by, an thi: 
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the “eléettom-forming reaction, and always: lies,-between.1/2 and 5/4... 


as aluo:that of ionisation and the range.of a-rays.. ‘ion bstracts 
Kingdon.’ (Phys. Rev: 24. pp; 510-522, Nov., 1924.)—Electron, emission 
films.—(1) Complete film of oxygen.—The emission corresponds to the 
equation = AT* where. A =. 5x b = 107,000°. 
It was‘necessary to sipplyoxygen continuously. to-keep the film complete. 
(2) Thorium film covering a:fraction.@ of a thoriated tungsten filament. 


on W'and’for pure W respectively, expressed in terms of the dimensional 
unit Ag = ‘amp.fem.*deg.?, and»b, and: 6, are the respective values of b. 
The present ‘experiments’ give-a; = 7, by ='31,200°; from the results of 
other workers, a, = 60, .b, + 62,200°. Cesium films on. tungsten 
covered ‘with oxygen.—Complete films of Cs were not obtained, but the 


‘results “indieate Ac;< 0-003/amp,fem.? deg? and bc, slightly less than 


8300°. Such low ‘values, ‘together with the values for, an oxygen film, 
substituted in‘ Equation 1, give a curve which shows a maximum emission 
for @'= instead of the expected) 1,00.., Various experiments on. the 
effect of- varying the pressure of Cs vapour and on the effect of evaporating 
Cs from the surface confirm this conclusion,and also the variation of A and b ~ 
with O.°°(4) Cresium films on! tiagsten.—The maximum emission is;com- 
puted to be for 6 =: 0-987.’ (6) Effect of adding nitrogen to fully.activated | 
thoriated ‘tunpsten'is to increase the ‘emission about five-fold at 1400° K. 

646. The wf with. ond. the 
of Free Electrons within Conduciors, Waterman. 
Phys. ‘Rev. pp. 366-376, Oct., 1924.)-Equilibrium electron theory, of 

ic €mission—The equation for the thermionic saturation current 

unit areq in the form I = AT*e~4T is derived aecording.to Richardson's 
thermodynamical method, assuming. (1) the boundary condition that, when 
ys, the free-electron evaporation constant, is zero, the free-electron concen- 
ttation inside and outside’ the. hot body. is the. same, and. (2).,the interior 
free-electron ‘concentration given by: the author's equilibrium. theory. 
conduction '[Abstract 622 ((1924)}.. a depends only upon, the valence., 


depends’ uponithe' valence and the two evaporation constants and sho, 
referring respectively to a bound anda free electron. A is found to. depend 
upon thé valence, the electronic: chemical constant, and. the concentratio rr 
of éléctrori:forming !particles |in the hot. body, varying from..4: :16(10)44 
‘BaO ‘to 8+ for Ni... Values,of B-calculated from the compu 

A atid éxpetimental data show, éxcellent,agreement with. B observed, 
Pt, W, Mo, Ni, ‘Ca, CaO, SrO, and BaO, the verification, being more 4 
than by tise of Dushman’s formula. The, experimental data, however, 
are sufficiently accurate to:decide: between the two formulas.. The 
failure of certain ‘hot ‘bodies. toiagree with. either formula, is discussed 


and ‘possible’ explanations: offered. Assuming..the theory orrect,, the 


7 
4 
y 
4 
ag 
alg 
id 
4 
+ 
4 
ig 
oat 


data: “For metals at 0° this the 
of magnitude per c:c., and decreases with rising temperature. A 
tloteworthy’ consequence of this low concentration is: that the contritition 
_ Of the free elécttons ‘the specific ‘heat! bf the cdliductor rerfiains. negligible 
to very’ low" ‘teniperatares:: AUTOR 
The Thermic' Emission of Particles. 
“Spanner.” Physik; 75.6. Nov), 2924)~-After ta 
brief thé follbwing dhestions: are dealt with':! Is ‘there 
any between ‘the electronsahd: the: conductivity. 
of.a particular substance ?, (0). i there a similar connection of the thermic 
electron emission with the electfic character of the 1 
positive or negative) ‘as there ‘is with ‘the! photo-effect, or is)it 
jossible ‘to establish a 'direct connection ‘with thevorder, of the element in 
periodié (c)’ Can thé electton-emissioxt of: simple compound 
be deterinitied ‘from thitt‘of ‘its of the present 
game it ‘is considered ‘that thé ‘electroh emission of.a' compound 
be statéd as follows’: eléctron émission of a compound j= emission 
Of * Ae single' parts + disturbing element (whithin-spite of the. chemical 
combining force; cai probably ‘be neglected)... The answer to:question, (c) 
‘iS Cotitained ‘in’ this equation, dithough theiresnit. must be, regarded 
648, “Amplification of Short Waves: «Hw Riegger and_F . Trendelen- 
techn Physik;'S. 11. pp: 496-600, 4924,)-—This paper | 
‘amplificationodf wave-lengths «ranging, from, , 1000, to... 
‘Measiitéments were thade of the amplification. given by, one, two, thre 
four stages of an amplifier with choke-capacity coupling. The transmi 
and the am under test'were both specially screened by earthed m 
‘boxes, ‘which also enclosed “all ‘the ‘necessary, batteries:;;, The only portion 
of the’ ttarsmitter “outside the ‘screen’ was:.the coupling ‘coil, which was 
wourid toroidal have'ds small amexterngl field as possible, 
‘The! dynamic ‘tharacteristic of the arrangementiiwas first.obtained, and 
thet the factor was: determined for different, wave-lengths. 
Rukop." (Zeits® Phrysile, 6: 26022667) 7.-pp. 299-312; 
yof Valve excitation with retroaction introduces non-linear. — 
‘aS’ a’ conséqtiehce ‘many interference: effects.occur, in‘ practice. 
been extensively treated by Mélier; Rukop, Mauz.apd. 
slondel, Appelton; wan’ der Pol and: others: withi reference, to. hysteresis 
‘Moller utilises’a’ method «based: partly upon. 
w nts, partly off mathematical calculationsand partly on graphi 
‘Mathértidtiéal methods are limited: by. ‘the difficulties intro- 


methods. 


“and présent » writer, -after much. experime 
riente, ‘puts forward a new method’ based:-upom Reissdiagrammes,,’ 
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strength. are quite: independent iof ,wave-lengths,, waless extreme 

itegibnsiare: considered.) This the subject, 
are extremély involved: and incapable The whole Subject 
phenométia is: very: and, deeply; treated, .and, the 
od 2) oted B. Jobe 


perties Of valves ich “the fi 
between the flat anode and a ol plat the pact 
of the Various atrangem the con 
plate: audit the, ted the, 
has. a; U-shaped, depression down the centre, and the filament, is s 
inithe mitidle of this, depression inthe plane. of; of the p 


SAME by, rdinary. yalyes grids inste controt ‘plates. 


OF Disperse Systems. HH. .Fricke,.. (Phys. Rev. 24. pp. 575-587, Novi, 
1924. ee eee measurements may give values. for (1) the specific 
‘the, eoveritricity: of: form the 

Be es. of | biological ‘tissues, bleadi-and 


the! suspending» medinimand 
the’suspended spheroids, ithe suspended 
roids, and * is a function of the ratio kofhy and the.ratio.a/b of the 
is of" spheroids\ to thesother axis. ase of 
= thé too that; Lorentsdaotentz :and 
"are igiven? showing the. variation: of «with 
fo variony ot-apb. ‘Comparison! with’ experimental data of 
‘for the tbnductivity of the blood tof a dog 0) afb == 
excellent: méntifor concentration: from 10 to/ 90%. 
Observations ‘of OkerMlom suspensions.of: sand salted 
11 Condudtivitis op Vaporised: Salts Flames: 
difficulty? associuted: with the! introduction of.aqueons, solutions, into; the 
chlore-hydrogen fame the: salti mixed, with sea,sand and, thus 
the flame bitin definite! concentration, As the, con- 
cthtfation Of the sult inereases-the conductivity pases through amaximym.— 


wait? 
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oxy-hy drogen flaine it” to’ aj greater «mobility of the negative 
ere is, great ‘difference between jcharacter 

two, the conductivity of the salt in the flame 
loriné is give out gre er 


'(Phiys. ‘Révi'24.' pp! 877-382, Oct.) 1924.)-+ 


Bombarditietit ‘oti’ the’ conductance! of 
Ow-resistance séleninin’ cell abouti P ich squire sing Sé ‘be- 
wire, vacuuin: tube 

wi ahd aii 6xide-codted electrically’ heated kathodé 
‘gad to ‘by electron “currents “ap td 400 
at’ p potentials The “iticrease conductance’ AC. with 
ey, is found: to agree Well withthe theoretical 

onmula, — 1, derived’ on the’ babis'of ‘the irée 
conduction, assumin the impitiging eléctions' increase’ the 
of free electrons the volume of Se by ionisa- 


‘to the number of dons. produced. spontaneously \per isec.yand come, out 
on? 654i; Variation: of Metallic. Resistance with..Temperature. 
ineckery:! (Phys. pp. 650-55 2, 3924... \Paper read before 
the: Deut. Naturforscher, a» Arzte, Innsbruck,; a simple 
‘assumption to -the anechanism, of\ conductivity in 
‘formula lis:deduced for 
ig 'shown to:fit experimental results very: closely.) 
9655. Hall) Effeet im w:Gonduetor; Due to Its Oem Magnetic, F 
ivan Roberts’. (Phys: Rey: 24.: 532-643; Nov), 4024. \—If th 
‘at each point im a:conductor an electgic,intengsity. proportional] the, vector 
product of the magnetic field:and: current density,there should pas 
ehcé df potential between points. at'-different. distences from the a 
carrying’ current,::. Ratherthan attempt toqneasure 
confirmation of the:existeuce of the effect. was sough 
by use cylindrical specimen of; bismuth: haying. a Jong : nal 
diametér (3. to mm.) between two larger end sections (12 
When 60-cycle alternating current was sent through the specimen, the mean 
- Aifférences ‘between the surface ‘of the small\section,ab the:point 
atid ‘two! points’A and“B ‘oi tlie: surface of the largen sections at:each 
‘end; Was ‘means ofa tined coynected 
$0: pointy condustor : connecting 
‘at which'the 60-cyele potential differerices were balanced out. This 
his double frequency ‘because: it does: not reverse with the 
"The were from to times.the theoretical 
‘therefors in’ good That: they--were 
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Te coucladed ‘that! the’ Hall always. present .in..wifes 
‘and: catise a slight increase of resistance! at /bigh 
656. Reststances “of Metalic: Aggregates. W. Esmaxch. 
(PHYS! pp. Oot criticism of the 


les of ohlra ausch an ind G totrian, propounded the follow- 
duct, the a'the conductivity at infinite 


sis is Systematically investigated) The: duration 

Varied Ditlérent electrolytes used, 

abnormal temperature’ usually measured. 
} oe the con cen ation Js als varied, The following results are 
is ‘the Same forall ions\in 
488 tinéanged -anid ‘their 


vemnent folfows TF the heating’ has 

‘temperat iteébrding to Kohilrauséh’s 

ained othe reaction dépends 


VoL, 
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1228 SCHENCE 14 STRACTS.: 
‘but© becomes positive: by /exposure to while, hot, Heat, treatment 
-alone will not causesa reversal: in; the, coefficient... The jeffect of oxygen 
cat room temperature-dn thin films sputtered cold is, to decrease the resis 
ance’ slighthy, »while ‘films are sputtered, and; then, cooled.. 
effect is a slight increase: . The resistance of very thin films, when exposed — 
to Og at a temperature above a minimum (80 to 200°) depending on the 
film; very rapidly and would soon, become: infinite, but if cgoled 
décreases again in time;and soon reaches 
Other: gases tried, Hy, He and:CQ,, hadvpractically no effect. , 1t.15 $ug- 
gested that the low values of the temperature coefficient are due to H, 
‘absorbed ‘during: sputteting, and. that the effests,of the Og.are partly due 


Condition, of. Iron Th ‘Boinis. 
(Phys,,.Zeits, 25. pp, 562-571, Nov. read 
before: the | Arzte, Innsbruck, 1924) \—AP pare 
is described which at, determining the. thermoelectric prope es 
-pure iron the ‘different stages of its modification up,to near the, 
Themeasurements show that for the change,from the space-centred 
cubical lattice sarface-centred cubical, (B-iron, to y-iron)..a, great 
decrease of dBjdT. takes, place, while fora transformation in - the reverse 
direction (iron to 8-iron), there )is,an, increase. ,, The space-centr Jattice 
is:thus seety thermoelectrically, positive tothe, surface-centr ed. one. 
connection):is, shown: :to.exist, between; the, 
andthe magnetic:and thermo-ignic properties in, similar cir and 
probable :parallel with, the thermoelectric, properties of ik iron, 


‘Metals ‘and Their Alloys. tre E, 

-surfaces.of molten sodium,;.potassium, rubidiu and. and ‘their 


usually, /but, not, always, .mos pronounced, 4 OTL 
‘electric. vector parallel to,the plane of incidence. , The 
vary in position for the same element nditi 
‘of the surface; 
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Bi Gudaen (Zeits: Physik, 30. 1. 
4 published ‘series ‘of papéerson' the above subject [Abstract 

(1924)], and at first used the expression "primary curretit 
of the el split off by the. action of light. The s 


they the 


now, investig ated ‘the ac 


come fhe ate of which passed 't 


cing 
the optical absorption! the red 
the lattice is disturbed by the positive charges, “which remain ‘after 
the:négativé. portion of the photoelectric ‘priniary current has discharged 
“Apparently, as far as the mechanisna of conduction is concerned, 
the ‘photoelectric: phenomenon maybe dealt with in. all crystals, in 
663. Relation of Thickness of Layer to the Photoelectric, Effect in Dyes, 
A‘ Predwoditelew and N: f. Physik, 29. 6. pp. 332-_ 
342; )++Phe connection between: the: photoelectric saturation current 
and ‘the! layer:thickness ‘is investigated for the following..dyes fuchsin, 
crystal+violet; trimethylrosanilin, niethylviolet extra.;, The current 
function’ ‘of: ‘thickness! shows certain: periodicity. possible 
of: a reciprocal action of the ‘molecule: E, G 
(6640 Photoelectric Emission from Selenium: del 
pp. to the researches 
of MyiJ. Kelty- on ‘photoelectric: emission: from insulators [Abstract 124 
‘describesexperiments ‘made: to ascertain. whether,the 
liberation sof‘ eléctrons’ from: seleniiim: changes: with: the transition from — 
darkness! ‘to light. The: 'cell» consists film seleniam, 
inl illuminated bya quattzmercury lamp: or a ‘glow lamp: 
candles; ns: first madé witha Wilson’electroscope and then with 
ai Doledalek electrometer showed only very»slight differences: within the 
expellenditi errors, due possibly to thermal effects. In order to separate ‘ 
thermial ‘atid’ photoelectric effects’ series of experiments were then fade 
on ‘the time inteFvals’ giving deflections “after” attaining? ‘eonstant 
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temiperature by comparing .the Jast observation a, serigs,,in, 
with ‘the first.of a: series in:the.light.. The conclusion, arrived, at 

there is’ no difference in the emissions ‘of, the 

dark and in the light, and that free electrons do not enter into the oe 

behaviour of selenium. That, is-also.said. to confirm the author's 

ag ‘conclusion, that the change, : by, exposure, to ip, the, con, 

wity of selenium. is: purely. electronic, in. character,and, a Aue, to 


‘on betiveen’ the ‘Mechanical and 
Salt Cr EG. Isely: Rey. 24° pp. 569-874; 
094) Siren ta n curves for a Rochelle’ Salt’ crystal ‘for’ 
36°, C.—A. A. crystal cut so as give maximum piézb-clectrié response under 
| compression, was mounted So that a known force’ was applied to the'céntre 
brass , block Testing on ‘top, and ‘the’ cortesponding: strain’ was 
easured to within 10~ mm. b means of ‘an | optical | ‘exterisometér des- 
bed by, R. Williams. “Variation with piezo-electtic 
load is applied, ‘the initial strain is less the final ‘straint “by“an 
amount proportional to the’ initial piezo-electrit ‘charge, the difference 
yatying with the temperat uré and reaching ‘amaximum for 22/26°, the 
temperature of maximum piezo-electric response.” For stress’ of 2285 
gm.jem.®; the strain with the charge is léss ‘than the ‘no charge strain 
yan at ount 0:7 per coulomb ‘pet! cm.**"'for’ this ‘stress ‘the initial 
and, final strains were 9: the corresponding médduli 
being 2-32 and 1-62, both'times dynes: ‘The final strain is independent 
of bemnperature ; it is not proportional: to 10~5 ‘for 
1, kkg./om,? and 1275 x “for 


Dielectric in’ Rochelle’ Salt: Valasek:; 
(Phys. "Rev. 24. 660-568, Nov., throw: of a/ ballistic 

vanottieter ‘connected condenser with Rochelle: salt! crystal «as 
dielectric depends on the time of charging and the time of discharging: 
It increases to a maximum as the charging time is increased to 2 sec. 
(for crystal ‘plates 0+15 em.:‘thick) and then: decreases slowly, réaching 
fora time of 24 hours value about half the original:. Phesdecreaseiof the 
throw’ for 0-08 ‘sec. charging, due to fatiguing for-24 hours at 100 ‘volts, 
was found to’ be nearly independent ‘of:the temperature from +! 
4. 20°C. The first‘increase is probably dueé:to:residual:charges which are 
easily di a’ moresor less definite limit: and which? account 
the’ high dielectric: constant. ‘in this ternperature range.» ‘The subsequent 
decrease is due to a fatigue effect which may bé likened to an:electrolytic 
polarisation of the internal displacement current. These effects are asso- 

‘with the water of crystallisation, since: desiccation decreases'them, 

while previous soaking im alcohol accelerates them! To explain:the limited 
temperature’ range’ of the effects it is supposed that at: — 20°C. there is 
a loosening’ of the water ions enough’ to permit ‘a slight motion of about 
10~* cm: with:reference to the Rochelle:salt molecules, ;while'at tempera: 
tures ‘above: 25° C, further’ loosening: allows electrolytic: conduction: to 
increase‘greatly: ‘Thermal changes in Rochelle salt.There is: apparently 
an evolution of heat starting:at: 54° where very 


Electrical, Constants. “of. Currents, 
R.. V. Guthrie, (Inst. Radio Eng., Proc, 12. pp. Det, 
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as a resistance in series the 
is considered as in series, the capacity must, be considered as the effective 
capacity),and the power factor isigiven, by a simple formula,....[f the tesist- 


according to no apparent; law. table .of, electrical, constants, 
number materials and, for. a, frequency. of 1,000,000 cycles per;second 

Ray} Grace Hazen and).Frieda. »(Burean,.of 
Standards, Sci. Papers. No,; pp»,.445+461, 1924.)—-A, method. of high 
accuracy hasbeen developed:.for the primary.standardi tion , of 
frequency; ;Comparison.:is made .between .a,,tuning-fork ; of .accurately 
known. frequency. with an. electron:tube;.drive and. a generating, set, .of 
tadio-frequency current. by. the use.of two.radio-frequency. generating: sets 
and Lissajous figures produced. in. .a., kathode-ray. oscillograph, 
apparatus: used. in. this .work, consisted. ,of Bureau, of Standards. type 
R70B wave-meter which has a. variable, air condenser, 4 fixed. mica con- 
densers ‘and: 5. tuning-fork of 1024-2 
per second: driven: by. generating 2..radio- 
frequency generating sets each, using. a 250-watt, electron tube, a kathode- 
ray;-oscillographi having.a, tube .of, the cold, kathode type requiring from 
18,000. 20,000 volts, to. operate. The: Lissajous figures. were formed on 
the-fluorescent.screen, by the,alternating;electric, fields from. two, generating 
sets applied/at right, angles.to each other,and, to the electron stream by 
means of,condenser plates.mounted.om,the tube... The. procedure adopted 
was to adjust the second of the radio-frequency generating sets. to.a. known 
multiple of the tuning-fork frequency by the use of the Lissajous pattern 
ratio produced in: the. kathode-ray. oscillograph. The, wave-meter, was 
Athen brought into resonance: with tadio-frequency,. generating. 
and tead: for. the known. frequency..;.:A range from 14 to 22 times,the tunit 
fork frequency was covered in this manner, . The third radio-frequency 
generating, set, was. then adjusted; multiple of | 
generating set, still using the kathode-ray oscillograph... Radio-frequencies 
up ‘to 22,.times,the second generating-set, frequency: were determined. 
The: wave-meter circuit thus standardised. was used as,a basis, for higher- 
frequency work. .The second or lower-frequency generating set was set at a 
frequency from this, standardised. circuit, and the higher-freq 

generating, set adjusted to a multiple of. it by means of the Lissajous figu 
16694; Kathode-Ray., Oscillograph with, 
Jones, and.H,..G. America,.J and. Rey... Sci- 
Inst, .pp-, 471-478, Oct., paper deals, with the, form, of 
Braun tube in which a filament; .is,used: as, the. source of, electrons... Th 
authors state,that the, whole problem ,of 2. satisfactory, tube) ties, in. h 
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by ‘the authors is the ‘method: of focusiag thé:spot on 
is‘ made:‘to ‘the ‘oscillograph ‘now: marketed bythe 
‘Western Electric’ Co., in whith the fochsis adjusted by-varying'the filament 
temperatute, a feature’ of this osciograph being that: meroury-vapour/is 
in the tube after exliaustion.’ In the’ developéd"by the'authors 
“there are “electrostatic: focusing characteristics ‘present quite apart from 


any’ effect due to“residual ‘mercury vapour!’ The kathode Ciconsists:ofia 
cit. diameter having 2-nim, hole The dnode 
"also pierced by: a: ‘hole, and .i#plated about 2 ¢ths;. i. 
the kavthode disc!’ ‘The. screen S is of finely pulverised calcium 
~ déposited from ether. ‘The oxide-coated filament F is placed about OS runt; 
behind the kathode disc C. A small voltage, termed the exciting voltage, 
conveniently taken from the' generator G, is applied between filament 
and ikathode.  ‘Thé teinailider ‘ofthe voltage ofthe generatoris applied 
‘between kathode' and ‘andde.° ‘The'screen distance . The ‘valve 
-Of the exciting voltage depends on the filament ‘kathode distance.’ In: the 
tttbe Gescribed ‘it is ess’than 60 volts. © The exciting ‘voltage carries; the 
electrons through the Kathode disc and apparetitly ‘through focus:a few 
millimetres in front of the kathode: The position of 
on the filament temperature; exciting: voltage, aiid“ probably driving — 
voltage. The driving voltage ‘produces’ a’ conjugate ‘focus at’ the streert. 
| Driving’ voltages above 300 “are: suitable: spot diameter’ of about 
¥ to 1-5 mm. is obtained. ‘With frequency thie behaviouriof the tube _ 
found to differ according as" the deflecting plates’ are inside or’ outside 
thie tube, © When ‘the defle ‘plates ‘dre ‘outside, is appar: 
etitly a furiction of the number of electrons in the beam’; ‘with the deflecting 
plates inside, the deflection is a function of alone,’ The 
‘authors conclude by stating thatthe thermionic Braum tube is not'reliable 
am oscillograph for external ‘fields: of low frequency: ‘Whether this 
peculiarity ty persists when the deflecting ‘frequency is large 
670. Self-contained Weabe-Mewr. w, Dye. 
Soc.; Phil: Trans. 224; pp. 260-801; Nov: 18, 
makes ‘use of two’ multi-vibrators ofthe ‘Abraham: and Bloch 
type. One of ‘these has: tequency of 1: kiloeycle per second and“the 
othe: Phas frequency which’ ds ‘usually ‘20: ‘kilocycles per’ second: The 
important‘ feature ‘of the “wave-meter ‘is the! means’ owhereby’ ‘the 
frequencies are” kept constant. = The ‘two in 
synchronism ‘with ‘each other by: the -help’ of’ the reinforced 
‘twentieth ‘harmonic ‘of ‘multivibrator. "This is‘accom- 
‘plished special selector’ circuit “and ‘amiplifyihg: valve 
tes ate’ further “both ‘vontrolied in ter 
‘of an ‘electrically maintained tuning-fork, of requency 
system therefore forms a source of electrical 
aid “known freqit 2°The 
‘consisting’ Standatd: Variable ‘condenser .of epetial design ‘and ai 
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of usitig the Wwave-nieter ‘and the possibilities contiected W. 
the Reichanstalt. piper is ihtroduced by brief survey of the 
‘methods’ of fiélds, and shows the 
both’ ‘gtréngth of the field at the same 

preseii 4s. sitiiple’ it” constraction and working. “A ¢ 


battety;” ‘Yesistance® ahd’ ‘an’ ammeter. 
between fixed contaéts placed\ to its cent 
at:vither end: by two:flat springs -whi¢h tan ‘be adjusted 

the tension“on the atewill. 


making of contact is) recorded in another \circuit which 
phone and.a:ismall induction veil. .,The contact is 
mechanical force:.(K,) necessary to-bend the: strip: far 
the.contact:is ienown and is constant-under. the fixed conditions,» 
Theielectyomagnetic force (K,)\on the conductor strip-is. He 
where:J::is, the current value in the strip and. He the: magnetic field: com: 
ponent: perpendicular ta the strip, whilst ¢ 


bend thst i er tho other Gontact. “The 


wheres! ‘dorstant. i field is “in ersely 


propot the strip ontagt aiid 

is, given, by méter,. The latter give. dirt 
readings, of H, ariation, of tension of the gives Variation t 

unt, of, of the. centre hence. variation, in. ‘sensitivi 

pels streng ditection, range, from 

Ids of co aside rable le size... r. includ des 
onal points and also. a 


Elect 1 Bull ‘pp. 915+034, “Aug: Sept-Oct: ‘con 

propeséd French standard rule ‘prescribes’ limit tothe difference between 


donot depend- onthe’ tof electrical: circuitiit sélective 
Setves to’ airy? z ép and: by 
: 
the seveit main ‘sections! of the paper 
| €2) ‘the’ mu cand; experi 
itiefits © | prove: ‘for ‘purpose in: 
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(ABSTRACTS: 93.15, 


the: wave-shape and the’ sine-wave. having: the’ same effective .valne, 

referred to the maxinium: ordinate: of the equivalent:sine-wave. Results 

obtained. from several, that’ this rule isnot reliable. 

No improvement: is. obtained. by referring to. the. maximum»ordinate; of 

the fundamental. Analysis of the, waves sither by, calculation or experi- 

ment appears to give consistent results. up to the, 15th harmonic... Above 
15th, experimental methods are. preferable, Another; proposal. 

673. The of the: Natural. *vequen as, Induction. Coil. 
. Mukiyama and K. Kobayashi. (Phil. Mag. 48. 962-971, Nov.,. 

| }—Campbell’s frequency. bridge was employed,,.an alternating qutrent 
being supplied to the cixcuit from a triode. valve oscillator ¢\the frequency 
of the was. determined, by. tuning ,the;sound.of the 
bridge telephone with standard.tuning-forks, 
oscillator. 


is, shown in.the ‘On balancing 
«tthe frequency, M-is*the mutual inductance 
C the capacity of. the condenser: * 
oomthe -primary. coil, with: isélf-induction 
vo shunted: by a then: (2) an = 
can Satisfied adjusting M (3) ‘cannot be satisfied 
strictly, so that the balance is not perfect; but (2) A sabe “minimum sound 
in‘ the. telephone;; If LC, is written M*'may’ be: called’ the 
apparent mutial inductance; ‘and M’ = M'4+ 
simply the sélf-capacity of the primary, and’O,L/C’ is the: correction’ to 
be added to M to obtain the apparent mutual induction Mie Cy may 


lig by, H. N. A. 


674, ‘Reciprocal Relations Matthies 
Strecker: (Archiv f, Elektrot. 14. Nov. -7, 1924) 
‘Let 'y = resistance, «3 = conductance, L = inductance, c = capacity, 
= or p.d., = Current, = impedance, a = admittance, ‘and 
w= xX frequericy. One class of réciprocal relations, which ‘the 
author refers ‘to a8 resistance reciprocity, has been previausly studied by 
vatious writers ; “Such reciprocal relations ‘are characterised by the’ fe 
that the reciprotal is Obtained from the original functional relationship | 
by substituting g, C, a’and E for, 1, 2, and I respectively, remainir 
unchanged. “The author considers a new kind of teciprocal relationship, 
which he .terms frequency reciprocity, in which the ‘passage from the 
original to the reciprocal relationship is obtained by substituting — Ifw 
for w, and 1/C for L. ‘The author introduces symbolic operators to denote 
the passage from, the; original to ithe reciprocal ..relationship, in the two 
cases of resistance and frequency reciprocity, and considers a third operator, 
which i is represented by: the, product of the first two.;; he, then: shows that 


of these three, operators do. not, any rate, new operator. 
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The-use/of: reciprocal transformations is illustrated by thei, 
to, the theory: of: wave: ipropagation ami: wave filters Aes] 
Current: Magnetisation, and. its: Measurement. with 
Instruments: containing. lyon. ; Mar Stbekl. (Archiv Elektrot, «14. 
symmetrical alternating current is. defined: by. ‘Heinke as undulating;.or 
wave current..() Wellenstrom characteristics and. 
the form. of-the current, resulting, are distinctly. different.kind from 
ordinary cases. We can, therefore, differentiate between,three types: of 
magnetisation : (a) Direct-current: magnetisation ;. (6) alternating-ourrent 
magnetisation. (symmetrical and. (ch wave or 
undulating}; current. magnetisation .(asymmetrical,.and ascyclic).,;. Kor 
purposes of, investigation it-is| convenient frequently ‘to: divide the. latter 
into, its:two constituents, the directifield andthe alternating»field: 
paper.is.a, record. of a study, of the latter form. of current: (c). 
~two parts; “Part: loops, permeability and 
eoefficients,, phase!-angles, work. done. by, hysteresis, and 
transformation of Part: contains:a detailed, de- 
scription of. the theory and practical use of various types of instruments 
for, measuring .the; various factors. connected thereto, particularly. the 
Ferrani instruments designed for the purpose, 
is) profusely ..illustrated ,by:.curves and; tables;.and. the various formule 
are deduced: which are necessary, for theoretical. treatment of; the subject. 
Gu Field Intensity, Measurements, in. Washington on, the 
poration. Stations at New. Brunswick and. Ww. 
Austin... (Iast.; Radio. Eng.,2 Proc. 12... pp.) 681~692,. Dec.,,.1924,)—The 
paper. gives, the..results of field.,intensity, measurements. at the, Bureau 
of Standards on. the, radio, stations New. Brunswick, and 


Tha Barbhausen- Effect, Tyndall. (Phys. Revs. 24 
489-451, Oct., 1924.) — In», typical experiment. a. strip of 
‘silicon (4:2 %) steel, after having been carried through several hysteresis 
cyclesiand brought steep part. of the B-H curve, was subjected to a 
‘magnetic field, which was increased in.a continuous manner by 0-13. gauss 
in.2 sec... To.obtain a record. of the discontinuities.in magnetisation, the 
specimen was. surrounded by. ia;small search-coil, connected. through an 
amplifier to a moving-coil oscillograph. The oscillograph records show 
many almost instantaneous deflections, with a random distribution both 
as.to time of-oceurrence and as.to magnitude, each followed by an approxi- 
mately exponential return to zero. . The, duration of an impulse depends 
probably on, eddy currents inthe specimen... A. rough time-constant of 
3 x 10-5 sec. is computed fora 4% silicon steel wire 1 mm, in diameter. 


The apparatus was calibrated by means of artificial imp: Ise of the same 
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236 ABSTRACTS.) 17 
“Wwesuming éachimpulse is due/to ‘saturation 'of 
ari of the material} the ‘change in magnetiq moment of this portion is 
found to vary from 0: ‘001 to 0» ‘008 e.m.u. ; the average change 0- 003 is 
sufficient: to: saturate: a-volumeof' Thisvolumé, while 
com parable with that'of.a efystalgraifi in the\particalar case described, 
was ‘found ‘not to depénd ‘upon grain size in ally! marked degrév in ‘other 
experiments: The-resultsfavour the suggestion: ‘of Barkhatisen 
magnetic materials magnetise: discontinuously; but leave open' the ques- 
as to! the size’ and’ shape’ f''the “portions ‘which 
6788 Report. ‘Committee ‘on Magnetit’ Standards and Instruments 
and Methodsof Aerial Magnetic aS: AvPlem ing i *'¢Nat. 
Researth’ 220-116; Jan!; 1024. ‘Abstract of paper 
before the “Am. Gééphys.' Uriien) April; 1923) The feport deals 
with’ (1) ‘cortiparisons ‘of imagitétio® and: tiethdés! 
the horizontal’ intensity of-the earth’s magnetid field! The’ utstanditig 
Work™-during ‘the! year’ was? the completion! of’ at -indirect comparison 
between 'the Schuster-Smlith *thagnetometer’ Pngland, ‘the “Watanabe 
electtic’' magnetometer of Japan and the Carnegie’ Institution’ of Washing- 
ton sine-galvanometer> ‘The restits show ‘that thé Schuster-Smiith iisttu- 
merit-arid the sine-galvanometer give values differing’ by fess than’ 
pate OF Watanabe iristrument ‘gives: greater ‘value’. by 
‘Of Hi’ bat the éoniparison is hot! quite ‘80° C@rtain ‘in this ‘case?’ 
visional international magnetic standard for H, adopted in 1914 a | 
the Department of Terrestrial Magnetism of the Carnegie Institution of 
Wabhington,’ gives results ‘agreeing within’ 1/6000.\part of H with ‘those 
ffom-! electromagnetic “methods Yexcluding Japan)’ Comparisons’ of the 
Kew ‘statidard’: meter ‘iwith -the ‘ Schuster-Smith ‘magnetonietér 
‘alsé’ show’ substantial’ ‘agréément ‘between: the “magnetic and’ electri¢ 
of ‘standards provisionally ‘adopted by 
‘the’ Department of ‘Terrestrial Magnetism: Cotiparisons of magnet 
sbatidurds at ‘observatories,’ (4) Magrietic standards of the United States 
Coast atid’ Geodetic Sutvey (5) Development of iristrumenits and niethods 
‘foraetial ‘other things ‘tinder this “heading cort- 
Yidetable progress hasbeen made at the Bureau‘ of Standards in developing 
iftductor pass’ specialty for use in aeroplanes!” New features 
Null method used for indications ; (6)"iten ore wed ii the eatth 
inductor to reduce size of instrument ; (c) distant electrical control used, 
earth bs away from imiagnetic' material ; 
‘DePhys. Ges? (3) 21924) ‘and maintains that for smal? varia. 
tions) thé’ proéess ‘OPhysterésis reversible: ‘in ene" ‘sense. 
diod noitudititeib mobart sa dite tnslant 
"6802 Magnet with Variable Velocity of Movement: Japoleky. 
electrical machihes Mtiveh by current varies “in Such a ‘manner 
changes, ts ‘the ‘variation “of” velocity “of “the 
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applied: to: the winding be 
during the acceleration of its moving parts. A _ description. of such. a 
aMaghine  isscgimeny im English <Patents Specifications Nos. .214,90% and 
12,681 .01;1902 and. also Abstract The present, paper deals 
with the theoretical. investigations umderlying,the, principles of the machine 
and. ;such, magnetic |, fields, Farstlyyoca terminology, Ja, evolved. 
is;defiped a,magnetic, field, in; chosen,.d 
produced, multiphase, alternating, current. ; The, electr 
Magnetic system produced magnetofugal field is designated ‘ Magnete- 
fugalistate;! (or, magnetofug de} As system.of current, panductors 
move move,,are defined .as 
magnetofugal runners Ardiflerential equation 
of, conductors driven, through. ,a,.magnetofugal 
with ithe, help..of .this equation, it is. possible 4a,deduce, the 
‘charaateristics ements magnesofugal, cunners ’ the 
idifferent., ific, examples..iny olvingi,this. formula are, discussed 
vandathe w ‘Principle. is, treated theoretically, from first, principles... The 
paper. yoncludes with a note on the possible 
bigs and a that a machine employing such fields is highly sui 


the form -of strips atinealed, and 
torsion)‘ The isthe: same 4s described 
‘By previausly«: (abstract (1924)})ict Dhercurvess now: shown 
{indicate the advantage of! increrheht'of the applied sfieli cto “sucha! value 
‘that the (becomes! twiterits initial-value ‘thus! the 
bility! at exact idemégnetisdtion ‘istmade much: sharper 
this‘chatipein'WH that thelarger daluesiof AH would:introduce 
inte the! value ofvapplied compensating -field 7 at’ which 
(Of. 4s following | procediire ‘wis adopted. 
g field H, wap first vestablisheds and: tliem: theralternating 
field was applied and reduced gradually to zero... The 
Mn Stries “with a ‘second ‘tiagn tising $0 Adjasted 
‘that! adsitig tHe this y @iaddea or;subtracted a, field 
préatilas:the sdéesived increment @.commutator 
cinonit (being! operated: field maries 
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is replaced: by system of schematic magnets: bein 
‘magnets with: point ‘One ‘or two sinyple Cases ‘are’ worked 

The New Magnetic ‘of ‘France, Mattias. (Annales 
18. -466-518, May, 1924.)This is long attidle, Which 
falls ‘into’ two parts. ‘In ‘the first the old network ‘of magnetic stations, 
due to Moureaux,’ and the ‘magnetic’ charts based ‘on ‘it; are’ reviewed, 
‘particular mention being’ made ‘of the ‘magnetic anomalies which ‘were 
discovered. 'the sé¢ond part the ‘improvement of the network ‘of 
‘Motiteaux is studied) but first some niimétical examples are’ given: showing 
‘how the magnetic elements at any point ‘of France, even in anomalous 
“areas; thay ‘be obtained from ‘the old network.’ The’ law’ of regular dis- 
of magnetic elements is sought; appearing ‘asa ‘function of the 
“second egree of Jongitude’ and latitude, and the éxplanation ‘and treat- 
‘ment’ of "anomalies is into. ‘The disappeatatice of of theold 
“Stations atid’ the ‘likelihood’ of ‘others following" them” as / commercial 


electrification spreads, ‘renders it necessaty, ii’ view ‘ofthe im of 
‘Setular’ variation, to ‘improve the network, ‘ahd descriptions given'of 


OL 


684. The Homogeneity of Dosage, in Quantity and in Time, in Deep 
(Archives Médicale, 32s. pp.:329+840; zNov., 
-1924.)The aaithor gives details of ionoquantimetric: measurements: vith 
‘ithe water phantom to determine, depth dosage in the form:eof isodosimetric 
‘curves of the type originally due to Dessauer. author thea advances 
‘the :view that to: avoid: metastases, the- lethal. carcinoma ; dose should be 
‘given at one-treatment, but (that, ag ‘this is when the 
“full dose has to fractional.doses; 'these;shovld. be given from 
different! parts of entry: incorder: to, give.an equal depth dose. from each 
sdirection » of: radiation. The: author)! then, illustrates :bis method ; with 
‘special cabes-actudlly treated of: colonic and sectal igarcinoma,;with; and 
“without other ptevious:treatment, as icolotomy, ox iradium or, diathermy. 
oMést femarkable isthe resulting improvement obtained -with this, type 
sof neoplasm usually resistant toi Xray therapy, bivit 
“ows of hearber bre eaw 
Simple’ Accessory) in, Radiation Therapy. Ao Sebultz. 
(Phys. 'Zeits: 25-pp. 5784575; Novy 11924, Paper read before the, Deut. 
‘“Naturforsdher w."Arzte, Irinsbrixtk} almethod of medsur- 
the intensity! of witra-violet light: when: used: for-therapeutical purposes. 
used and a subtracti thoiutilised in which 
to&the radiation and then via a glass, the difference of 


riods, of time upon whi a meth hod of 

“Vou. 1926. VAR 
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outline is given of certain of the more fundamental conceptions which 
ine developed’ fromthe available data’ and’ from’ the’ ‘geriétal laws 
of? reactions Between “The! results’ deduced are briefly as 
rate of absorption 'ga8 By liquid is Controlled: by the 
vate ‘at ‘diffasidn oF through the 'sdrfact Of gas anti Viquid at 
the botiidary;" rélative” importance: of the’ films is 
By the" gas! Solibility aid Tess degree! by ‘the 
nditions of operation. Gas thin films and are 
tusion t h the gas, 
hav solu, lities gr eater 
neral 


Becker? ‘(Tndust. ‘aiid ‘Engin. Chem? 
‘ofthe swatter Here given has been» already:: published 

bst¥act the ‘results obtained! with a numberof other gases 

ing’ The ‘absorption of a’ gas’ by' statiohary water appears to be 
@ énoifiérion and tay: indifferent ways according to 
the “the! gas its “effect” ‘onthe density, surface tension, and 
of the water? © This,” certain’ gases) suchi-asocarbon idioxide, 
hy chydrdgen’ sulphide, tend’ 'té\saturate -the-sutface! layers 
water fairly readily; layers ‘so: formed: are! of ;considerable 
On the: other ‘hand, gases such 


Eyed of Gas Velocity ‘and of 
‘ROT! asian, Hershey:and Re. Keene: (Indust: and Engin. 
Cheri. 12242280, | values:.iof ithe | over-all 
absorption ‘coefficients have been ‘experimentally determined: for sulphur 
didside aminionia over ‘the température range 10°: to: 60°,! the 
being varied fron 0.03;to0')- 6 feet persecond; Dhese 
investigated amedhso ofthe: two-film:theory, 
ai” “By and "Whitman (Abstract Fhe 
the individual film ‘cdefficients on gas velocity; temperature, 
‘and’ thé solute 16° considered The velocity of theogas:is 
without appreciable! effect’ ‘on’ thé liquid film im thecapparatus:cised: by 
the the gas filin cdéffivient' is proportional to the -(gas 
temperatiire infltiences. the: two.:individual 
efficients fh withtly different ways; the gas film ‘coefficient: being propor- 
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| bebo is explained on the basis of the dependence of the gas and 


sents on. the ratio of the to the (z) 
 liquid,film,, and diminishes the, Bas. film, coefficients 
being td These: data support Lewis eind 
statement, that the molecular. diffusivities, of, all solutes. are .identical. 
The ealculations..are. made,.on theyassumption. that, this.is true, for. the 
liquid filmy.andthe the calculated; diffusion coefficients through 
the, gasifilms, which should, according to, theory, equal the ratio the 
molecular weights, is-.within .15.% of, agreement, ;with,; this, | the 
Jutions, Williamson and 
m. 16, Pp, Nov., 1924. She is of ‘absorp 
of; rate, o of liquid" low un Ons pf ‘Tigui 
from per, ectly.,smooth. ‘surface very ‘one 
,of increasing the rate 9 flow’ a CESS. 
rough the, tower, lave stud died. rate a 
dio nate pr 
tise in to.a maximum of, 70°01; 75°,C,.and. then 
asothe is increased... With ithe apparatus --yged, ca. 
decrease: carbon, dioxide; escaping from,the,,tower ,and 
in the, time:.of\ operation,; were: obtained under ; a 
given. setof conditions: by; carrying.on, the,.absorption at 70°.C,. instead | 
of provided the-absorption of 
65.% ‘was:obtained» An-equatinn, has been developed, for,calculating the 
rate: dioxide; in, alkaline solutions, , A.,method. is 
given! for; deterntining KHOQ,, .and 
GO, at idifferént» temperatures with-'a, minimum amount of, experimental 


6 . May. (Inst.” 


PP. 257-269, 1924.)—The report deals with thé corrdston 
of copper zine, condenser tubes,and the protection of - 
densét tubes!- The repertis tainly conoemedpwith the mode.qi former 
tion and scales ’’;which form onccopper and, brass in, the 
‘of seaxwater.) The corrosion of copper in,chloride solutions results 
in’ the formation of-cuprous-chloride, which undergoes,a series, of changes 
_ inotle presencerof airior oxygen, ‘resulting, in, the, formation of, complex 
Analyses) of the products. of corrosion .of copper exposed, to 
sea-water far long: periods showed that they consisted of cupric.oxychloride, 
cupric: hydroxide, basic:carbonate, and calcium sulphate,.; The protec 
vahierof scales formed on copper inisea-water-is much. less in rapidly, flo 
water tham or slowly: moving: water. , “The, corrosion of. 
{70}: 80) is studied:in detail; andthe effects, of ,ansenic.. upon .the rate, of 
corrosion the rate of corrosion, due. to increase inthe 
speed thei wateriiup' tas26 ft, per seo.. were determined, A proposal 
is put-dorward-for preventing the corrosion: of condenser tubes produced 
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testive, Scales: bn.the. conditibins is. found: 
that stich scales are abléto resist rethovalitiy the water streanr for ‘4 petioti 
of nine period during ;which:two or three sordinary: 
tubes woukl:have failed! in: The other) 
udiscnséed, the ‘electrolytic: metliodinisome 
Abstract: 10241924); od: ive nego. bimow ens to Bi 
Colicid. Chemisirys -KeoRideak: «(Roys: Arts; 
Pp:8302836; 836-844; pp 849-854; 
Cantor! are ‘given iof >measuréments ‘of theo surface 
energy jof numberof different diquids indludingi metals at-theit: melting- 
points.* In actordancewith surface! concen 
tration! andthe <hange’ of: surface tensidmwith follows 
solutes if(a diminution: in ‘the! free surfacerenergy»of the system): may:-be 
effected’ by: such: adsorption. occurs for those 
substances: in! which’ the reaction of sadsorption; proceeds with, the! greatest 
decrease in the free energy of:thé:system!!s Amimsight into the:mechanism 
of adsorption is given by the workout Hardy,:Langmuir, and: Adam 
on the surface tension of a and the interfacial tensions between 
liquids: Tabalated' values! aré given which show ‘that ‘the in 
is most riarked when ‘the’ lid tid Soon taitis “a: reavtive ‘group ds? thé 
hydroxyl,’ ‘ether and carboxyl’ groups “for ‘and’ the halide: 
Sulphide’ gtotips for otientated through ‘the 
attradtion of &specially reactive pattof e adsorption. 
The! bearing’ of this ‘pheno 
the’ second lecture itis* shown éw the properties ‘of suspensoid 
colloids’ ‘im the fora of either: sols or smokes ‘ate ‘related’ to: the ‘operation 
pitatiori of ‘a\sriall’ graifi‘er potential colloid 
ablation: by the occurrence: of ‘a “high dispersion 
coefficient. where = the: degree of supersaturation and 
iécturé' some: roperties “of “emulsoids are’ discussed. 
by the introduétio# which fortis 
at? the interface’ ‘between the two" liqiids:’ A’ definite orietitation 
t ps th stabilising agent ih’ réspect to the two 
liquids” arid: the’ ‘relative “dithensions Of ‘thé groups “attracted: by: ‘either 
‘whith ‘liqtlid ‘forms’ the disperse’ phase.’ Instances” of 
of balanced ‘Gil and their importance in’ biological 
phenomena’ ties Of gels, ‘notably their elas- 
ge orystal’ form “até best ititerpreted on the assumption 
phiase’ consists of particles joined’ together ta 
L or threads ii the 'irregiiar meshes of which 
~phase’ penetrates’ The” action “of mordarits and” dyes 
to’ adsorption: “Fhe ‘case Cotisideréd of gelatin’ i a 
solution” én? the the° Denman” meribrane 
q ‘extess Of osmidtic pressure of the ions in the interior 
dddounts for the swéllifig"arid the%p.& produéed by the difference 


fotind td With? the’ theoretical valwes: 
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06920 The Swelling-of Colloids in: the Presence: of Gapillary-Active Sub-| 
Mus ve Halim (Zeits:/ Elektrochemx/ 30. pp... 453-459, Oct.,’ 
1924: Paper ‘read: before Deut. Bunsen -Gesell;! Gottingen; 
Brinkman: and v) Szent-Gyérgyii :obsérved; that collodion membranes;) 
impermeable to :certain: cdlloids;: treatment with 
‘solutions -of: capillary-active materials. | This. might :be because 
the porés of the membrane would open out with the swelling of the spherical 
particles of the membranes, though the rate of filtering need not be 
acéelerated: since» the menibrane would then.form 4, thicker layer. 
The hydration and dehydration<is ‘best studied. by: “viscosity: measurements 
with: thesdid ‘of a modification of Beloff's method, ‘capillary tube is 
made of the gel in‘question:andis used as a-viscosimeter tube bypassing 
first ‘water: and ‘then «the respective: solution through : the: tube.» The 
author and Miss Rocholl noticed that the viscosities determined changed 
with the age of the gel (hours or days): {The dehydration «s) effected by 
means’ of either ether ‘or chloroform; in former :(reversible) icase the 
gel swells again on retreatment with water, in’ the latter, (irreversible) 
case; “not.” Atropirie and paraldehyde ‘form ‘a: third; compounds, 
acting first hydrating and,’ after): washing with 


693. Stability sof Colloidal ‘Solutions... ‘Part fy 
Suspensions. _K. G, (J. Phys, Chem,. 28,, pp. 1029-1035, Oct., 
1924,)-—The stability, of of. aluminium. hydroxide towards 
are, important. In the. case of 
aluminium, hydroxide .suspensions with. benzoic, ,acetic, and, propionic 
the hydroxide and the acid present. Increase in concen SAO, of the 
acid results in an-increase. of stability to. a : m. -For.a suspension 
of: constant,;degree of purity. the. stability. decreases with dilution. The 
results are in agreement. with the law thatthe greater the. 


694. The ‘Disslation ‘Substances in Mixed “with, Special 
Reference to J.Mardles. (Chem, Soc,, J.125. pp. 2244— 
2269, Nov.,. 1924,)-—+An_ investigation. is made. of the, influence. of mixed 
solvents. in modifying the solubility relation. of colloids compared. with 
the: value. given with either, solyent alone. jon is made of 
the dissolution of a .number.of colloidal. ‘aubatances. such as, cellulose 

acetate and) tannic acid,in. various. binary, mixtures, of liquids , the com- 
ponents of which are. known, to, form,. or are: suspected. of, forming, mole- 
cular complexes on mixing. Measurements are made, of the viscosity, 
surface tension, and of. the amount of a third liquid y 
precipitation: , of. the: colloid; from. the. solution... _A. certain, amount, of 
evidence. is. put forward. to, support. the hypothesis. that, the. optimum 
solvent, mixture, with, that molecular 


— 
or 4 
in. solvent composition,;. In.g there is a tendency, the 
composition curve of the pure solvent,, tension and 


‘to inéreasé the: ‘molecular complexity’ ofthe dispersion medium 
& ‘decrease insolvent hypothesis is in accordance:with 
View frequently put forward that when the viscosity: of aimixture is 


‘in ‘that’ quantity added ‘tood!binary mixture: exaggerates 


‘div ‘acount of the change Ob {See 
895. ‘The Protection’ and” Precipitation: of \Gold R. 
Zsignionay atid (Zeitsphys. Chem: 113.ppo299-812, ‘Nov. 8, 
Sohition’ of ‘NaCl; above 'a ‘certain strength, is-added to 
a'sofution Colloid’ gold the gold is“precipitated,:and 
from ‘Yed blue. Gelatine,® previously added sto the gold) solution .in 
sufficient quantity, prevents this action; protecting the gold against the 
action of the salt, ‘so ‘that the colour remains reds: however, the, par- 

of thé. pelatitie: $01 are fairly:large,' and total number of particles 

is‘ than gold -particles, there.,will be 

tion of’ the gold; with change of colour towards blue; violet, with 
aCl with quaritities ‘Of below ‘the, threshold: value:;,; when 

thi perdenitage’ of elatine ‘is still smaller thevcolour:of the:gold,solution — 
unaltered.” Tables ‘show ,the: remarkable ‘colour ‘relations, the zone of 
With ‘large: amounts: of \gelatine;» the :precipitation .zone.,with 

sthailer amounts’ and. the “indifferent ‘zone. with ‘still. smaller. amounts. 

It is ‘assumed ‘that inthe zone of protection: all. the: gold particles are 
with gelatine particles ;2 whem the number of gelatine particles 
is diminished’ several’ gold:‘particles: attach’ themselves: to one gelatine 
particle ; “the colour ‘then ‘changes; Owing: ‘to the close approach to,ene 
an ther’ of ‘the gold particles; and the:aggtegation causes precipitation ; 
with’ a still smaller proportioti ‘of:'gelatine particles:themajority,.of the 
gold "particles -retiiain ‘unaffected, and»the coloun-is: unaltered... Most, of 
the complicated observed) receive a) satisfactory: xplanation 

Some ‘Substances ‘which give Debye-Scherrer Diagram, R. Katz 
Mark. Amsterdam, pp- 520-528,,. 1924.) — 
examination is, made.of, inulineand chitine 
wher swelling in water and sodium palmitate when: swelling 3 
thylene.. In the first. two cases the vapour tension. curve is found to 


with; theidegren. of, imbibition, indicating. 


in“tubesof/thin nitrocellulose. film fastened. in the diaphrage 
the diameter of 
the interference:rings indicates, that the water goes for, the. greater. part 


dithensions increase: by-swelling. “The the ad 
£6 front to: while the. change, of the .di responded 
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to! sodium (palmitate, . however, 
cellulose: and.:fibroin,: the spectrum does not, change. when the, substa 
dwell in’ the liquid! in» question: | »-Consequently (it,appears. that,; accordin 
theosubstance’ taken;»imbibition | can, take :place either intermicellar 


6979. pplication: of the Ideal: Solubility. Curve. to: the Interpret 


Equilibrium: Diagrams:iin. Metal: Systems,; .D. Andrews, 
Johriston. «i (Instivof: Metals, 405, 192: 
Application is ithe. -van't Hoff, ‘reaction,,.isochore, dinN 
where isisthe -natural, log., of the .molecular. fraction 
ptesént! in the melt of A, the substance crystallising, - its. 
of melting, or its heat of solution in the ideal case where no chemical 
combitiation ‘oceurs\et ho: appreciable change.of volume.or heat content 
oh miting! the’ compohehts: On integrating this.equation. between. the 
limits! Ts and. Taj the melting temperature of pure; A; and assuming, Hy, 
to remidin constant with. temperature, ‘a relation | is.obtaimed the, form 
the igraph of log-N against:1/T straight line, 
| Slope of ‘whichis proportional to the) heat of melting of the; crystals 
in equilibrium’ with 'the>solution:; When: this relation is. followed. it, is 
concladed that’ the itwo metals: form ‘essentially [an ideal, system, and, 
conversely if the ograph mot: linear; :that; the solution contains, com- 
plexes’ or ‘thatthe erystals: separating are not: of; constant composit 
By plottitig’a! similar: graph-for ‘the. second,component, bath 
composition ‘and’ temperature casi! be deduced, Bor. this, purpose that 
Valaé of Tis.:chosen at which: antilog:(log antilog (log: C,),.=..100, 
whete°Co= ternary! system: the process jis, similar: except 
that‘in +} Cy = 100. On. testing this method by.mea ns 
of ‘data ‘obtained from 4 numberof; different types of metal systems, it 
is found that; in some’ of the simple cases, straight: line represents the 
experimental In other: cases. there. is/a, regular, divergence 
from ideal) curve; indicating’ molecular . fraction 
differs: fromthe gross molecular fraction; and corresponds presumably. to 
sore’ ‘degree | of compound :formation:in. melt,,,,Systems which, show 
limited ‘series ‘of ‘solid:isolutions yield: a form. of 
to’ differentiate:them’ from the simple eutectic, type.) Darrort 
-’ @enVersely, if the eutectic temperature and composition are ;kn< | 
the Solubility curve can be deduced merely by drawing a straight line © 
{this point and the melting température of each pure:component. 
is in the case number: of metal ‘systems which:are investi- 
pated ‘that even if the system is not altogether of a. simple type, a-straight 
drawn ‘will give’ an’ ‘to ‘the’ {See 
Butler phys. ‘Chem. 113. pp.'2792280) Now. 
“the ‘relation ‘betweeti the heats of solutionofsaltsiand their selu, 
bilities! ‘Showi’ that ™thete ‘is «between. ithese 
prop the’ résults’ Support ‘the 'theory:'that: asa} fixst 
app detetinined by ‘the heat of solution}: modifiett=by. the 
special ‘statistical’ conditions of ‘the surface: Since.the:heat.of solution 
“differetite between’ the sti ‘of the heats ofesolitiom of theogaseous 
and” the lattice thése"ate the fandamental ihagnitudesowhich 
VOL. XXVIIT.—a.—1925. —, 
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other sar qoanttien for metal. 


699. Solubility of Portland Cement in Weathering Agente” ROR 
Behson, Herrick and T Matsumoto, (Indust. and Engin, Chem. 
¥6.ipp:-1063+ 1066, Oct:;' 1924:)-The dissolved portion of Portland, cement 
ity distilled water is shown to consist almost entirely of. calcium, hydroxide, 
the amoiint, dissolved dn prolonged’ agitation being greater. than that, 

to the ‘hydrolysis of ‘tricalcium silicate) Which is known; to, be. unstable;; . it 
is Conchaded; therefore; that the hydtated: calcium silicates and, aluminates 
‘are’! also ‘hydrolysed: ‘solubility:of hydrated: Portland .cement...(i.¢. 
after’ hardening’ for ‘some “months): ofthe same -order. of, magnitude, 
The'p impurities; such as:carbon dioxide and dissolved organic 
the'cement in water. ex yorelig 


Studies the Zin System. Tanabe. (Inst. of 
Metals; (pp. 416-4525 Corres, 1453, 1924.)--The. equilibrium 
diagrany ‘of ‘the aluminium-zinc system thas: been determined, largely 
Means of electrical resistance ‘and: thermal expansion measurements... 
is ‘nearly coincident with that given: by: Hanson and’Gayler [Abstract 2160 
AS the result of the measurements the nature of the. transforma- 
‘wt 270°7C, ‘has beén found usual: eutectoid.change: ; This 
tranéforihation ‘occurs: in ‘alloys! containing: about..0-6, to about..75,.% 
of ‘aluminium.’ The ‘nature (of! age*hardening: been 
studied! ‘chiefly dilatometrically,: hardness 
heat ‘evdlution. “Dhe-résults: obtained, by Hanson 
Gayler have ‘been | confirmiediexcept:im«a few casds.:i The occurrence of 
‘maximum hardpess duting*ageing has been elucidated by the colloidal 
‘hardness. at high! temperatures: and; the .relation, between 
the ‘equilibrium diagram andthe hardnéss::have been..investigated by 
the hardness test, ‘It ib found change, of 
hardness ‘at’270% Cy in all alloys containing: eutectoid, and that;; i 
iidication -of)the existence of compound (Al,Zny,/ but, only, the 
softness of the constituent at. hi temperatures. is, Shows...) 


alloys containing less than 24 % of zinc 
matically, complete ‘annealing done of 


of Copper: E. Sedgtrém di Physik, 
118) ‘Oot: these alloys have heen 
the Bir all cornea. abaw 
@ single: maxiivum or measurements show the face; 
centred ‘type Jattice ‘throughout. ‘Kurmmakov, .Zemczuzny and,Zase- 
datelev;t however; have ‘recently: obtained,an) electric iconductivity.¢urve, 
with “thres! minima two peaks; which indicate: the existence .of 
two chémical compounds“; Send The author. 
series of ‘new (measurements)! using ‘very: pure! goldand: copper); melted 
én’ vacuo in quartz tabes lined''with: maguesia’ and cooled off ‘very slowly. 
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drawing owt into’ wires, the alloys were heated to ear, the melting- 
polit.” The ‘curves ‘obtained ‘indicate the existence:of only one. chemical 
compound ‘among ‘the alloys, AuCu. This: particular, alloy is very brittle,; 
it has not yet beet examined by the’ X-ray..method. Apparently 
the ‘constitution of these alloys with the 4 


pp.], Washington, 1924,.)—In this circular the various; physical, pro- 
perties of pure’ and commercial grades of nickel are described, together 
with ‘a discussion of the relation of these properties to, the composition 
and treatment of the material. The properties.and applications of nickel 
and its commercially important: alloys: as Monel, metal); nickel steels, 
-ferro-nickels, copper-nickel and chromium-nickel alloys, and. other alloys 
containing nickel are dealt with:.. Attention is given to those alloys.:now 
findirig wide industrial‘applications by reason of their electzical resistance, 
heat-resisting and acid-resisting An. extensive: 


9703. Havdness'of Copper-Tin Alloys. - Bauer and O. Volienbruck. 
€) Metalikundeé,: pp. '426-429, Novi,)1924.)—The earlier work, of 
Calvert ‘and “Johnson, Martens; Haughton and Turner,’ and Heap on. the 

scratch’ hardness, Shore ‘hardness; ‘and: Brinell- hardness: of , copper-tin 
alloys is reviewed.’ A series °of ‘experiments were: made. upon. copper-tin 
alloys ‘Of compositions varying from 98 % copper,'2% tin to 99 % tin 
and 1 %éopper;the' hardness being determined, by the Brinell method. 
Comparisons weré tate: with’ the scratch hardness, the breadth of the 
Scratch’ being compared with the Brinell hardness. It was found that 
‘of copper increased: to a measurable: but ‘not; 
limit’ of ‘the’ mixed: crystal field (19-9 '% tin).The 
ardness was réached at the formation: ofthe compound. Cun. with 
31°83) Sn. ‘The compound Cu,Sn is softer: than Experiments 
on the’ quénching of the bronzes'showed that up to 139: % tin, the quench, 
ing had ‘no’effecton the ‘hardnéss.| Only! aislight increase: 
took ‘when alloys with 16% and 18 % quenched), .At 
22% considerable reduction in hardness: observed after 
in the quenched state. afl} Ba Ji B, | 
The. Glow leigh, (Roy.” Inst 
Pro¢, Advance Proof. Received Aug. "1924. in 
mechanism of the slow oxidation of phosphorus is described. (See als 
Abstracts 335/and. 2860(1924).]i It is shown, that the Juminons oxidation 
6fphosphorus is characteristic of the reaction between the; vapour and 
the oxygeti present. This reaction.is continually being initiated. at different 
points; ‘only be propagated’ by the catalytic: action, of the: phos- 
phoric’oxide* present. ‘Inhibition, of: the. (glow. ‘by jammonia or, many 
organic’ compounds is. due.-to catalytic. poisoning.’’ Oxygen: in; excess 
also'quenches: the glow,vand the mechanism supply 
of’ poison ‘sufficient’ to. prevent: the, the. glow, may..not 
inhibit the*propagation:of the glow when once started, and, inthis, way 
conditions “may 'be: obtained: such that. successive, waves, of .luminosity 
travel’ through the:gas., Photographs. of the luminosity.and-of standing 
waves travelling against a steady gas stream are given: Wa 
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fraction the material; regardless/of: the: size:of: the fraction. 
fractions’ of a given’ sample! the potasly'‘content decreased! size:of 


706.; Formation .of Ammon. in: the: Oxy Hydrogen: containing 


which the: author cannot continue,:| Maxted's: ex pecieniata> {Abstract 800 
(1919)] -are criticised because disregarded: dissociation: of: water- 
wapour and extrapolated Habér’s formula;:jonly! intended»for ammonia 
equilibria at low:teniperatures: ‘Fhe author's experiments ate» made at 
utes up: to 20.atmospheres pressure-flame apparatus used 
y Haberand Goatés:[Abstract 1660)(1910}] for the!combustion of CO, 


»(Amy Chem» J: 46) '2882+2364) 


further ‘refinement: of miethod’ of’ preparation’ originally employed 
Guntz,’ in which the alkaline éarth: oxide is made to react with Mg or 
thé desired resulting metal: béing isolated’ by distillation; ‘a’ 
designed ‘apparatus’ by which ‘the sample of métal can’ be trans- 
ferred to another ¢vacuated vessel while itis still sealed in'the same vacuum 
in which’itowas distilled. )“A™purity superior ‘to ‘90-9°% ‘is obtained, the 


pure metals: being silver-white and ‘highly crystalline: » Both are quite 


Softand malleable—about as ‘hard‘ds metallic: Na.’ Ba is: spontaneously 
infldmmable in! moist aitcand«H, ‘and in pure’ dry 


of, ‘Organic _ ‘phys,, Chem, 


PP») 20,,,1024.)—In. order to, agcount, for. the fact that t 
yeompounds known: are. far, less, numerous than. 
van’t Hoff. suggested that the two halves of a, molecule 
capable’ of rotating about a C-C bond. The view, was, later 
and thédhcreased acidity {measured by. the electrolytic conduc- 
tivity) of (derivatives.ofiboric acid.’ | The: author shows,:in 
with; Béeseken, that ‘these: complexes, 5~.or 6-membered rings, 
are only formed when: the organic! compound contains two OH groups in 
the 12-2 of positions, iand:when:the space ‘configuration is favourable ; 
that is; when:the two hydroxyls aré:on the same'side of the:moleculesand: 
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the two Phe ~problems “are sti | 
teti¢ally (also and | prepating 
compounds andodetermining ithe: equilibnem bonditions; dad veldcity >of 
‘the reactiom:; ncetdne i=: acetonic compourid: walter,» omganic 
compounds in! question cis-hydrindendiol, é-:and r-hydrobenzoin: and 
‘two: othersdiols: «ib would’ appear that the: members: of several. groups: of 
the same carboxyls, several’ phenyls,: or hydroxyls): inthe 


546 { ‘educes a series of metallic oxides, 


sulphides, halides ; ‘ gett S, As, P to H,S, etc. It is reduced by 
appropriate catalysing walls to ordinary H,, with'evolution:of héat. measur- 
able‘ by thermometric*means:and by tonéiatomthick- 
ness ‘is enough to produce:this catalysis); ‘many substancés: beside -nictals 
‘produce: this catalysis ;; metals with higher over-tension ‘are’ more'effective 
than metals with lower; and: the effectiveness: of /\metals:depends on the 
previous treatment: :The percentage can) :be 
estimated from the thermal and chemical effects:}:,it depends on the ourrent- 
strength. ‘Fhe duration: -ofithe’ activity. was;-measuted oby;:a :chemical 
method.+—The ‘whole tange of} reactions, as; well/ds:Wood’s spectral irela- 
tions,:‘can be explained on: the assumption: that -the! 


stow 
740. Reactivity’ of Selig, Phases. J. A, Hedvall,. (J) Boys. Che 
28. pp. 1316-1330 1924,)—A lication of thermal analysis, 
Metallic as;well,aS Many oxides. of. metals atevery 
reactive} forming ‘not onty solid solutions; but.also,;compounds with each 
othér-aticomparatively: low ‘temperatures, .dnd-often at a surprising rate. 
In many'cases the temperature of thermal,disseciation can’ be easily-deter- 
the influence of the magnitude’ and form: of ‘the :grains,.and of 
preventive! films,’ reaction process observed and:pi 
obvious;: difference chemical: and: -physical, properties 
that very!often cam ihe cobserved: for ia: great number of »metal. oxides 
adcording to preparation follows: ‘from! a -diffexent 
crystaHographical, Mevelopnitat,of the: different 
; «These were. unaltered: in, spite.of: veryo different smethods 
of of the oxides. In cases where 


‘new class of ‘teactions ‘Between’ solid ‘phases; -M’O MAc 
MO’ ate “metalli€ oxitles’ whereof 
is “the Basie” ind MAC ‘dfe-Salts ‘of oxygen and is 

Catalysis of: H 05 iby Salts: Spitalsky and Petin. 
(Zejts. pp; 1614198," Nov. of 
used: from! stronglyoadid Comtrdty:\ to, ther 
of Manehot and Wilhelms and to the relations of: complex salts:of 
acids, theré was co+txistence*of ferro‘ions ‘andHjQ “which tends: to 
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of the catalyser itis! imdependent; of the initial concentration:of 


ions andthe ‘irivetse propdrtion bf speed {withthe 
coheentration.. féebly' acidahd fieutral solutions’ the ‘catalysis! is 
the formation of: précipitates, themselves 
inactive’; the ‘liquor comtains ifon‘iongy arid ‘hydroxyl-ions ‘and:is active, 
but! its’ activity>4s' inhibited by prolonged “contact ‘with the ‘precipitate, 
the:’catdlysis is «again homogeneous, 
of’ the’ precipitate: In ‘weakly: alkaline: sdhitions 
_néd-brown precipitates of iron’ hydroxide are formed 
is and the precipitate! active; but the activity of ‘the previprtate is 
soon strongly <alicaline acid’solutions, 
the ‘catalysis’ is: homogeneous the'concentration ‘of be'small, ‘the 
reaction ‘terihinates in a red-brown precipitation: of iron: ‘hydroxide. 
Throéugliout the range from strong’ acidity’ strong alkalinity ‘we have 
action of ' iron-ions and hydroxyl-ions with formation of intermediate 
formation i$ reversible; -the’ concentration: 
ducts ‘determines: $péed of thie teaction, atid acid’ solutions this 
boncentration ban’ be followed ‘by means ofthe colour of the solution, 
which: ‘falls off as the catalysié Sin 
Potentials at the: Boundary of: Alkali Solutions:) »Re Fricke 
andGiRehmann: « (Zeits::Elekttochem:: 30::pp, 637-544, 
‘Experiments were carried out in opder)to provide: data: for- ‘the electro- 
of «the -attivity of OH: ions strong, alkali solutions. 
of tthe usualconstruction were-employed in conjunction with 
‘calomel :electrodes;: measured: by. the compensation 
method,!: of celisiofthe type err Fon 


+NHCOONa |\40KCL| HgyCly | to 
Was measured: Tie" 


and will neutralise ‘one another’; 
“from “Platick’s' forindla’ from Heriderson’s' 
Tes found that’ the’ poteritial observed at 
trations always considerably ‘greater’ than’ the value deduced 
thesretital of the type above were constructed 
which should give the same é.m.f. value, but’ were found ‘give lower 
values with’ résistance Of’ the ‘chain, ‘with’ ‘more 
dihiteSolutions. Similar deviations from the éaléuluted ecm? 
when the diameter of the capillary tube; which forms the liquid boundary, 
“The deviations observed dre showh to be caused by 
thertiquid ‘dell! The bearing on” thid“tisd df tiie 
‘The of KE! bridging solutions ih reducing the two" alkali 
‘sohations is illustrated: with con this rot enti 
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deposited on..a Pb: kathode, without 


My. Trénel. (Zeits.: Bléktnochem. 30: 
essentially “of porous peroelain: by 


cell contains’ a/platinum plate as ‘positive electrode, and ‘is filled ‘with: a 


in’ Abstract) 363 {1924),:)) wall 
is soaked inca strong: KCl:solution, which is proved to: minimise diffusion. 
a:small cylindrical. platinum electrode; which iis 
thd negative-polei:i The py value is read directly on a specially constructed 
bridge whichis calibrated for the quinhydrone solution used is gradu- 
ated:imunits and'tenths; being 'worked:on the’ usual compensation method: 
A: milliampefe «meter with theostats: and. temperature scale included 
‘sso that temperature!variations may be allowed for. The: whole apparatus 
‘is compact: and iportable: and suitable: for! field work in determining the 
acidity )of the soil; etc, a single determination. being: made in: about. one 
minuté, while the: whole: series: measurements maybe miade without 
‘the apparatus tequiting any:attention,' ; Numerous examples of its employ- 
ment inthe: potentiometric; analysis,.of liquids; are given, the:pq values 
‘(Annales des ‘Télé. -13. pp. 1230-1234; 1924; 
The difficulties i in the successful operation of.ordinary lead-sulphuric acid 
accumulators are mentioned. Sulphation is due to the liberation of oxygen 
in the electrolyte, and Féry has developed a cell where the negative elec- 
is Well removed fromthe field: of diffusion of the oxygen \in the air 
above: thevliquid/: Thé employment .of accumulators im ‘telegraphic work 
4s'then considered; ‘and ‘the chief applications are: ordinary accumulators 
for large‘exchianges‘and dry’cells'for very small-exchanges: ‘Between: ‘these 
two there ‘is the possibility of aitilising: these! non 
where! medium traffic: only: is*earried owt !and source’ ‘of 
energy is required not necessitating: the iconstant attention: such ‘as! can 
be obtained in the large exchanges. Such medium-size exchanges require 
that the accumulators, if;ynused, will, retain their.gharge for weeks and 
months, and at the same time not be liable to sulphation. These non- 
sulphating accumulators are then described, and consist of lead plates, 
of which! the negative’ is placed horizontally ‘at ‘the bottorir of {the cell. 
Movement of the acid is prevented by porous porcelain beads,:and the 
concentration is;so chosen that ;the state of. equilibrium is suitable. to. the 
‘French: atmosphere. The, element.is neatly completely. enclosed, except 
dor;a,small opening,; so,that,zepeated hydrations. and. evaporations..are 
‘minimised, .and: the, concentration, does greatly. vary, satisfactory 
results having been obtained over three years’ trial... The internal resistance 
of a:15-amp.rhours cell is 0; ano add avis. 


igures are fimally. given how. these 
‘satisty 


ithe desired conditions. mont aroitsivel 
Electrolytic. : Formation, of Alleys..and: Amalgams of; Manganese. 
Electrolytic production -of Mn amalgam. studied electromotively.,. Mn is 
isation. ‘of 

of,Mn and. Fe, cam be obtained. by. deposition from mixed. electro- 

lytes ; «these alloys are of low Mn-content; there is no indication: of a 
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Hatban ‘and (Zeits. phys.) Chem. 
means: of the ‘photo-electric ‘cell‘a highly sensitive 
cofiparison has been made’ between ‘the intensities of coloursef aqueous 


L per which such comparisons may serve as a measure of the dissociation 
acid; ‘and a ‘quantitative: method déveloped capable’ of éstifidting — 
trie undissociated form of dtiacid’ The ‘results ‘show 
an such undissociated form can exist only in tinimem proportions in’ the 
casesof aqueous solutions of .picric, acid, and phenol- 
phthalein. The values obtained sromecrioes degree of dissocia- 
ion.of picric.acid for concentrations 04 
Ate appreciably: greater than accepted. The fact that the 
molécular weight law: doesnot: hold. for. these: degrees of dissociation, is 
considered theoretically i in the light of Bjerrum’s views on’the electrostati- _ 
cally 'édnditioned activity of the ions; ‘and ctrves are given represetiting a 
‘as @furiction of c. ‘Without any’eésential additional assumption a satis- 
factory représenitation of the observed freezing-point depressions of picric 
acid int water is attained: By mearis méasurements /of 
the hydrogen ion activity it is’ shown that the remarkably-high “activity 
‘constant pitric acid is attributed mainly to the)picrate ion; and 
& connection ‘between this conclusion and thé peculiar behaviour of! this 
ion in’ Colloidal ‘chemistry: is: indicated: ‘Investigation: of: the equilibrium 
“acid. renders ‘it probable ‘that organic molecular compounds of 
pictic acid must be. considered to be electrélytically dissociated-in water. 
‘Phe solubilities. of picric atid in salt ‘solutions is interpretable in thé sense 
of the dlectrostatic activity ‘theory! ‘Comparatively simple relations are 
showh by ‘the distribution of piéric acid “between two liquid: phases';in 
chloroform: of ‘bromofornr solution ‘the’ acid appears unimolecular. 
In.0+8 N-sodium' ‘chloride’ solution ‘pictic“acid is: more: highly dissociated 
than in water. The values of the dissociation function of the acid in buffer 
mixtures of high electrolyte concentration agree. with those required by 
‘Bjerrum's' theory! of of the hydrogen ion}: 
hermodynamics and Kinetics of Liquid” Chains. 
(Akad. Wiss, Ber!’ Nos; 9-10» pp! 8534865, 
)—Blectrode potentials and diffusion potentials’ ise: ‘potentials between 
in’ ineat thé électrods; influence “Fhe 
latter potentials hould be: eliminated in calculating: electrode” 
“btit ‘the expetiments. of: Fales’ and “Vosburgh [Abstract 207 (1919)]: 
‘doubt the' Validity of Planck's ‘formula inthe: case!of HCl; KC} and 
thermodynamic mdthods'of Helmholtz; ' Nernst} 
Henderson “forthe calculation of ‘diffusion’ ‘potentials involve: ‘the 
‘mobility of the ions, a quantity which should not enter into’ 
‘(equilibrium equations: This was pointed: ‘sut H. ‘A. Lorentz: 
‘whol moreover, ‘that methods of «statirtital mechanics 
could not dover ‘the! whole domain of ‘thermodynamics, ' Debyethen! pave 
‘a kinetic'theory of: concentration ‘cells, psabstituting molecular Brownian 
‘movements for-the osmotic ‘pressure; but retaining the representation’ of 
electric field by a potential, author examines the methods’ anid 


sélutions of picric acid and’sodium picrates: ‘The conditions 
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fAbstracts 2328, 2541 (1923)], and comes to the conclusion; that, neither 
the thermodynamic nor the kinetic theories can be considered satisfactory. 
A thetmodynamit. methdodis in genéral inadmissible; \ the kinetic hypothesis 
.assuinptions whiich are motiof, kmetio: characters ja 
complete tinsticatheory! not yet been) given. The author does; not 
accept Lorentz’s view; however, that the methods of statistical. mechanics 
Evolution: Oxygen. Anode | Pol arisation... F, 
113..pp. 241-247, Noy. 1924) ulkalis 
solutions a palladium, anode is oxidised by cove tad? 


thie stable PaO and ‘PdOy; trahsitory Pd,O, 
Barium, Electrodes, Po Se, Danner. 
fam: Chem. Soci: (pp, (2885-2390, Nov,,)1924.)-Three types .of 
electrode: vessel, based:on. the dropping electrode,’’ originally devised 
‘by Lewis; rare,.described.. and illustrated diagrammatically, 


design: being: introduced to overcome, difficulties. caused 


‘by: the icreeping .of} the solution between the amalgam, and. the glass..wall 
of the dropperitip; and, by the high reactivity, of the, concentrated..2-phase 
amalgams; «Theo avereges- of, the ;results obtained.,at 26°C. ;yield: the 
following; xelationships:; (1);Ba (2-phase amalgam), -BaCl,(0.1M),. HgCl, 
Bix 210240; (2).Sn-(2-phase amalgam), ‘SrC1,(0- 1M), 
Bose 2:2472.»| Ityissmoted that, the magnitude of these e.m.f.’s with:respect 
to: each other: iis in, agreement «with the idea that; the, bend between; the 
in their compound. is a,mueh firmer 
one: than: that,between the less. electropositive, Sr'and..Hg, and,is,thus 
further,evidence of, the: the, B. ©. dh. 


pp, 491493, Opty; the 
study of the self-depolarisation of an electrode the real potential of the 
\shoyld. be,measured at .contrellable, short intervals 
of |the..polarising current, so/far as,possible 
without imtesterence | with. ctrolysis,,... For this, purpose, the. author 
mounted on the same shatt,.... Each. disc operates, 
by the of p few teeth. and recesses, switch lever... commu- 
tator turns Sromoten:to.thirty times. per minute, and provision, is, made for 
effecting changes.in the circuits within 0; 01 second, self-depolarisation 
within a few hundredths ofa,volt, whilst 
the difference,in the potential of the electrode on closed and on open circuit 


mpstlyiiamounts to several..tenths of a, volt. Brief, mention, is. made,of 


Venous, the change of iatomic,into, molecular, oxygen. 
Inesthe, nase dofi the, platinamrhydrogen: electrode: the; remaking, of, the 
polavising -Shortest interruption -was, not: always 
sufficiently -sapid for re-establishing, the original, state the ~hydragen 

VOL, XXVMI. A.— 19265. 
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‘Pate 28" pp 119649827, 
| Sof ‘Linhart; “the , freeringspointa law, 


Zeits: phys’ Chem. ppo:829-335;, Nove 


sited small excess:of acid.astream. 
passed: ‘through the liquid,)and <a high: 
the cathode; omwhich!. the | precipitate settles. 
otium in weakly acid solutions! ~precipitates;' when ielectiiolysed, <im 
thick flakes of thorium hydroxide, owing to the OH ions left behind. when _ 
‘at ‘the ‘cathdde's° these flakes do not:in genéral form, assdlid 
the: tath6dé! "Fo pot Over this difficulty’ 

s6' that the-alkaline reduced to a diffusions layer of 

“The wxoesd of up.to this layer preyents 
& premature’ production of flakes, ‘since positive colloids, :such as;Th(OH),, 
a peptised’ by H+) oft is shown that in the case of mesothorium JL also 
the" deposition’ to previpitation at the cathdde; and: that here, 
in the other cases; the current only afiects: matters by: bringing the necessary 


a film’ of siivér ions. the duthor the doubilé layer theories; the 
‘mi echlar ane the layer of Gouy 


ested 
charge. th solution; aiid! farther ‘of decreasing density 
‘ir “of the’ he fitids formula! covering the 
isati ‘eurve and ‘electrokinetic 


the of the 
the change is! diffusely: 
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-Hydragen: at.Arsenie, Kathodes,, Eleotromptoric 
| Behaviour. of Hydride. "Grube; | (Zeits;<Elektrochem;; 39. 
6195623, Nov., Paper! read: before. the. Deut. Bunsen, Gesell, 
to, Tafel and to.Thiel [Zeits,, anorg., Chem, 
1823) py rate of» liberation: of hydrogen. from. the kathode, 
would not so much depend upon the solubility of hydrogen inthe, kathode 
(Nernst) as — the change of atomic into molecular hydrogen. According 
toi Foerster) the: hydrogen forms primarily alloys with the kathode< which 
are quitkly (dévomposed ‘again. author and: H,. Meber; study this 
problem: by: liberating /ydrogen from arsenic kathodes, (arsenic, deposited 
on 'copper)zi Some AsHy:iis always liberated, from.such kathodes,, 
the question is! whether ithis hydride determines the overvoltage. . If. the 
electrolytic!.fetmation :andspontaneous decompositions. of, the hydride. 
at°ahcarsenic' electrode, were. reversible, the overveltage of the hydrogen 
liberation: should ‘be lidentical: with the potential.which the spontaneous. 
decomposition - AsHy:imparts’ to an: As-kathode,.; This .is,, ed. 
under’ certain: conditions! by: experiments -made, soda 
or!‘potasly (also in sulphuric the Discussion. by, Bodenstein, 
Foerster ‘and Manchot doubt. was expressed,whether cause ‘effect 
were not ‘confounded ; 
Electrodes): Bol: Browns Sci., pp. 
two-watery-solutions are separated. by a, thin mem- 
brane°of asuitable glass, a potential difference is set.up. between them. 
whith: depends: on-their hydrogen concentrations,,., Glass_ electrodes 
made on this principle canbe used to: measure hydrogen-ion. concentrations 
when’ the ordinary hydrogen electrode is,useless on. account of the pr ce 
of oxygen, Special precautions are necessary in. e.m.f.. 


accotint of the high resistance of the electrode. 
926. Structure of Electro-chemical. Deposits. R. Audubert. _pfRev. 


de. 21. 1924.)-—-This, is a general paper in whick 
the author: seeks to: correlate the. experimental data furnished . by many 
observers: Metallic. | deposits are. divided. into four 

groups: | ‘In Group Lithe speed of formation of the crystals is, greater than 
the:speed: of:formation.of ‘the .nuclei.. This. group. yields large. crystals. 
IniGroup the. aforementioned speeds are approximately the game. ‘To 

this:group belong the: structures withfine grains. In, Group Iil the nw lei 
form: growth. of the. crystals, . In_ this category 
the’ deposit. is:.pulverised..; Group IV Telates to. spongy, deposits. 
sponginess:is:dueito. the simultaneous. liberation of hydrogen. along 


are considered in some detail. :. 


fagkers vinnencing, the: t are 
first,is the nature of the _It would seem 
ts 


deposits complex. s 


imfutneed by» thepresence, of very, small, quantities. of colloids it th 
solution } ‘somneexamples of this effect are quoted. In addition to colle 
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substances: Other factors! considered are: (1): thecurrent'strength, 
(2)'the témperature, (3) the effect-of stirring the electrolyte, (4)thée nature; 
the deposit effected, (5): the concerttration: of: 


the’ Suppdsed’ Of On the ‘velocity Gf ‘particles 
phoresis Young and Pingree’ ‘(Abstract 
The ‘results: show that the eléetroplioretic’ ‘velécity 
spénsiohy exaniined ‘show ‘ii long-walved "ahd “in ‘light the 
Specific value Fork With ‘the of (1) hydrosol, which 
Violet ittadiation exhibits ‘slight diminttion ‘in’ the’ 
this being ‘atttibutable in the first plate 
(with this phehdinénon not appear)’ (2) ‘hydro: 
‘silver Hialides, the electrophoresis "of “which ''is influéneed 
derably by light, the direction’ ‘of the ovement’ being 
Bropenly some of the positive results obtained in this 
are due to alteration’ ot the magnitude of the ‘partities anid of 
fitial of the double layer a8'a result of chemical or’ phote 


£4 


729%: Asiodic: Gold: ‘Oxidation. and H...Jelinek «..(Zeits, 
Blektrochem: pp. 534-537, Novi, 1924.)-—A. solution, of, auric. nitrate 
is:prepared by anodic oxidation of gold.in nitric acid solution. The excess 
of auri¢: hydroxide: which: separates :by! hydrolysis: is, kept,in contact. with 
a definite concentration of heated nitric acid for ani hour. in order to attain 
‘equilibrium: when‘ the iamount, of; gold: solution. is determined. .. The 
the-sdlubility: product; for thesterm; Au tobe 
agrees approximately. with, the value of 
previously ‘derived from. the’ solubility ,of: aurio, hydroxide, in. sulphuric 
atid: i! Phesolubility of-auric¢chydroxide,in; water) is calculated from, the 
“preserit: the;isolubility. product; to: 

In afurther-investigation of the solubility, of auric hydroxide 
in’ sulphuric: acid it is concluded) that; this; solution leads to, the. formation 
of is only this..assumption that -a constant 
obtained for ‘the mass-action:equikbrium when employing varying, concen- 
trations ‘ofacid:! On the basis.of this, reaction, the. 
aurichydtoxide:is calculated to be:1- .107%, or.the basicityis comparable 
with'that of hydrazine (3 x 107°). Potential.measurements of.gold in 

auric nitrate give a value for the normal potential Au —> Au‘ of 1-37 yolts, 
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-Jogous series the, smaller, the molecule..the greater, the. associatio 


there; is.no general rule applicable. The moments.af complex jons a 
water: in such, substances. deformation of, the ions may, 1 


pati the study of the effect of the ‘Magnetic field.’ The app 


09 Bbert.s: (Zeits: 


4427, 'Oct;) 1By study: of the! molecular! polarisation: »: This 
Consists» of parts, whith depend differently upon! the chemical: struetnre 
_of!the molecule ; these parts require separate study. The/onentaltion:: 


‘pelasuation Py is practically the same throughout the group H,O-alcohols 


in, the,gaseous condition,... the, .dipole-moments, cannot . differ 
Diflenent kinds of, association: are required to, explain 


dipole-molecules.; In. substances with many, dipole groups the 


of; the,molecule governs. the; aggregate moment... When, there, 


u's .attr 


53> 


size., mixtures it,is, on ferent 
association-values, necessary, to trace out, the, different, components 


saline dipolars are much greater than those of aliphatic dipolar molec 


Maanelochemical, Effects... Ay phys, Ch 


is termed the current of chemical polarisation, and is shown to exis 


Ww. has ceased—e.g.. ZN +H 
This current falls off with ‘the thé redction K1‘4 

mut Soon attains practically a constant value, and ‘this ‘stage is Sele ad 


ich it is shown that the ‘magnetic field pr 
tihath plates are arranged asymmetrically with ‘régard ‘tothe lines’ of 
force of the field. Similar magnetic effects are observed in various 
reaétions, also-th reaction ZNO. +O, ‘the! magnetic! effects in 


burning ‘hydrogen—<are also desétibedd: It)is cldimed:that this 


induced:current may be-used to detect 1, in solution, giving a. more 
‘Senisitive’ end-point in: ‘titrations ‘than ‘starch indicator;! strongér 

etic ‘effects ‘are-observed in: electrolytic processes?’ The separation 
Of the halogens’ appears to be:the most influenced, but the ontrent 
flows’ in‘ different ‘directions .in different ‘cases, noclear: explanation of the 
-phetiomerion ‘being’ a8 yet) available,» Complex’ ions: do vngt' in) igeneral 


show the‘ effect)’ “The’author'then describes the’ arrangement:of 
by! whith ‘the: horizontal andvertical' components of/ithis magnetically. 
current may be investigated ‘and shown that the! effect.is 


only produced certain well-defined region surtouriding the:electrodes. 
‘The natuteand extent of the etlect’ is fully described: in’ the case:of; % 
BaCly solutions involving the separation of chiorine; andof BaBrysolations 


of: bromine Experiments: are:also described ani the icase 
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